
(19) RU (1D 



(13) 



(51) MflK 7 



2 167 526 C2 

A 01 N 59/16, A 61 L 2/16, C 
23 C 14/14 



7J 
C 

ro 

CD 
-J 

cn 
O 



POCCHMCKOE ArEHTCTBO 
no riATEHTAM M TOBAPHbIM 3HAKAM 

(12) OflMCAHME M30BPETEHM5R K 
cPEflEPAUMM 



riATEHTY POCCMMCKOM 



(21), (22) 3a«BKa: 96113096/02, 01.11.1994 
(24) flaia Hanana flePicTBMq naieHTa: 01.11.1994 

(30) npMopmeT: 18.11.1993 US 08/154,490 

18.11.1993 US 08/154,693 

02.02.1994 US 08/190,617 

(43) flaTa ny6nnKai4nn 3aflBKn: 20.03.1999 

(46) flaTa ny6nwKau,kiw: 27.05.2001 

(56) CcbiiiKH: GB 2073024 A, 14.10.1981. GB 2134791 
A, 22.08.1984. US 4590031, 20.05.1986. DE 
2530487 A, 27.01.1977. EP 0488269 A, 
03.06.1992. US 4476590 A, 16.10.1980. US 
4615705 A. 07.10.1986. SU 932842, 07.05.1983. 

(85) flaTa nepeBoaa 3aflBKM PCT Ha HaunoHanbHyfo 
(pasy: 18.06.1996 

(86) 3a«BKa PCT: 

CA 94/00604 (01.11.1994) 

(87) ny6nw<ai4MA PCT: 

WO 95/13704 (26.05.1995) 

(98) Aflpec fl/ia nepenwcKn: 

129010, MocKBa, yn. Bonbwaa CnaccKan 25, 
CTp.3, OOO TopoflMCCKMM m riapTHepbJ", 
Jle6efleBofi H.f~. 



(71) 3aflBMTe^b: 

BECTEMM BMOMEflMKA/1 KOPn. (CA) 

(72) M3o6peTaTenb: Po6epr Owapn BAPPE/1J1 (CA), 
npacafl UJpMKpnujHa AI~1TE (CA), KaniMnp Cmhoc 
fl>KHJlJl (CA), PoAepMK A>koh nPHXT 

(CA) , Jlappw Pom MOPPMC (CA), KaTpMH Jlaypn 
MAKI4HTOUJ (CA), CaflXMHApa BxapaT CAHT 
(CA) 

(73) riaTeHTOo6jiaAaTejib: 

BECTE14M BMOMEflMKAJl KOPn. (CA) 

(74) naieHTHbiM noBepeHHWM: 
Jle6eAeBa Haianbfl feoprneBHa 



CM 
O 

CD 
CN 

m 

CD 



a: 



(54) AHTUMKKPOBHblE MATEPMAJlbl 

(57) 

|/l306peTeHMe OTHOCHTCfl K aHTMMMKpo6HblM 

noKpbiTMHM m nopoiuKaM, a Ta»OKe cnoco6y hx 
HaHeceHMH Ha MeAHLiMHCKMe ycTpoPicTBa. 
floKpbiTMfl m nopoiuKM nonynaiOT 
npewMytnecTBeHHo npn oca^KfleHMM 
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naposoM 4)a3bi, npn 3tom b noKpbiTMM cc3flaeTCfl 
aTOMHaw HeynopaqoMeHHocTb, npMBOAflmaa k 
A/iMTenbHOMy BbicBo6o>KAeHMK) moho8 MeTanna M 
AOCTMjKeHMK) aHTMMMKpo6Horo 3c|x£eKTa. 5 c. n 
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(54) ANTIBACTERIAL MATERIALS 

(57) Abstract: 

FIELD: medicine. SUBSTANCE: invention 
relates to antibacterial coatings and 
powders, methods of their application on 
medicinal devices. Coatings and powders are 
obtained preferably in precipitation of an 
antibacterial biologically compatible metal 
by method of vacuum precipitation from vapor 
phase. Atomic disorderness making in coating 
results to the prolonged release of metal 
ions and attainment of antibacterial effect. 
EFFECT: improved method of making, 
antibacterial effect. 53 cl, 16 tbl, 25 ex 
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H3o6peTeHne othocmtca k cnoco6aM 

C03flaHMfl aHTMMMKDOOHblX MeTaWlMMeCKMX 
nOKpblTMM, TOHKMX nneHOK H nopOLUKOB, KOTOpbie 

npn KOHTaiae co cnnpTOM mhm sneicrponHTOM 
o6ecnewnaaK)T flnmenbHoe BbicBo6o>KAeHMe 

aHTMMMKpo6HblX MeTa/lJIOB. 

B MeflMMMHe flaBHO cymecTByeT HacymHaa 

nOTpe6HOCTb B acfxtjeKTMBHblX aHTHMMKpo6HWX 

noKpbiTMflx. 8paHM pa3Hbix cneu,MajM3aL|MM m, 
npejKfle scero xMpyprw, ncnonb3yK>mne b CBoeti 
pa6oTe MHoroHMcneHHbie Meflnt^nHCKvie 
MHCTpyMeHTbi: ot opToneflMHecKvix ujtm<})tob, 
MeTan/iMMecKMX nnacTHHOK m m MnnaHTaTOB ao 
HaKnaflbiBaeMbix Ha paHy noB*30K n 

MOHBTOMHHKOBblX KaTeTepOB, AOmKHbl nOCTOHHHO 

3a6oTMTbC* o npeflynpe>KfleHMH MHqbeKLiMM. 
Hefloporoe aHTMMMKpo6Hoe noKpbiTue Tajone 
HaxoflMT ce6e npwvieHeHne b 

MeflUKO-caHMTapHoii noMomn, HanpaBneHHoii Ha 
noTpe6MTeneM b npoM3BOACTBe npoAyKTOB 
jiMMHOM rvirneHbi, a Taione b cosflaHnn 
6mom Bflu L|MHCKoro/6noTexHon ornM ecKoro 
nacopaTOpHoro o6opyflOBaHMfl. TepMHH 

"MeAMl^MHCKOe yCTpOMCTBO" B KOHTeKCTe 

HacTOfli^ero n3o6peTeHHH pacnpocTpaH^eTCfl na 
Bee TaKne npoflyKTbi. 

AHTMMMKpo6HOe AeMCTBMe TaKMX MOHOB 

MeTan/ia, KaK Ag, Au, Pi, Pd, Ir, (t. e. 
6/iaropoAHbix MeiannoB,), Sn, Sb, Cu m Zn 
xopoiuo n3BecTHO (cm. Morton H.E., 
Pseudomonas in Disinfektion, sterilization 
and Preservation, Ed.S.S. Block. Lea and 
Febiger, 1977 and Grier N, Silver and Its 
Compounds in Disinfection, Sterilization and 
Preservation, Ed.S.S. Block, Lea and 
Febiger, 1977). 

Us Bcex mohob MeTannoB, o6naAaK>mMX 

aHTMMHKpo6HblMM CB0MCTB3MH, 3<$<freKT 

cepe6pa, no Been bhahmocth, Han6onee 

M3SeCTeH B CBH3H C HeoSbHa M HO BblCOKOM 

6nonorviHecKOM aKTMBHOCTbK) 3Toro MeTanna npM 
hh3kmx KOHL(eHTpai4M«x. Taxoe ABneHne 
M3BecTHO KaK o/inroflMHaMUMecKoe AewcTBue. B 
COBpeMeHHOM MeflMmiHCKOM npaKTUKe /via 
npeAynpe>KAeHMfl m ne^eHMH 6aiaepManbHbix 
MH(f)eKLfvivi ucnonb3yK>TCfl KaK HeopraHM^ecKne, 
TaK m opraHnnecKvie pacTBOpuMbie conn 
cepe6pa. B cb*3m c TeM, mto Tawe coeAHHeHMfl 

3<4>4>eKTMBHbl B BMAe paCTBOpMMblX CO/iePt, OHM 

He MoryT ooecnenMBaTb A^MTenbHofi sau^MTw ot 
MH(|)eKu>in M3-3a noTepM cboooahux cepe6pflHbix 

MOHOB Mepe3 MX BblMblBaHMe MnM 

KOMnneKcoo6pa30BaHMe. riosTOMy an* peweHMH 
TaKoro poAa B03HMKatou4eM npo6neMbi 
yKa3aHHbie coeAMHeHMfl Hy>KHO Mcno/ib30BaTb 
noBTopHO. A noBTopHoe npMMeHeHMe He scerAa 
bo3mowho b MeAMMMHCKOM npaKTMKe, oco6eHHO B 
cny^ae Mcnonb30BaHMfl )KM3HeHHO Heo6xoAHMoro 
mhm MMnnaHTMpyeMoro yorpoMCTBa. 

HpeAnpMHMManMCb nonbiTKM 3aM6ATiMTb 
BbiC8o6o>KAeHMe mohob cepe6pa b xoAe neMeHMa 
nocpeACTBOM co3AaHM« cepe6pocoAep>KainMx 
kom rui eKcoB , MMeiou^Mx MeHbwyjo CTeneHb 
pacTBOpM moctm . Tax, HanpMMep, naTeHT CLUA 
2785153 pacKpbiBaeT npeAnaraeMbiM ah* 3T0M 
i^enM KonnoMAHbiM cepe6p«HbiM 6enoK. TaKMe 
coeAMHeHMfl o6biHHO npMroTaBnMBawTCfl b bmao 
KpeMos. OAHaKo yKa3aHHbie coeAMHeHMfl He 
npMo6penM ujMpoKoro pacnpocTpaHeHMfl b 

MeAMl^MHCKOM 06naCTM B CBR3M C MX 
OrpaHMMeHHOM 3C><t)eKTMBH0CTbK>. CKODOCTb 

Bbic8o6o>KAeHMa mohob cepe6pa b stom cnyvae 
Mpe3BbmaMH0 hm3kb. KpoMe Toro, noKpbiTMfl, 
npMroTOBneHHbie Ha ocnoBe TaKMX coeAHHeHMM, 
MMewT orpaHMMeHMfl, cea3aHHwe c npo6neMaMM 
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aAre3MM, nnoxoM CMMmaeMocTbK) m cpoKaMM 
xpaHeHMfl. 

Bbino npeAnoweHO Mcnonb30BaTb 
cepe6pocoAep>«au4Me MeTannMnecKMe noKpbiTMH 

B KaHeCTBe aHTMMMKD06HblX CpeACTB. (B 

nacTHocTM, cm.: Dsitch et al., 
Anti-mi krobial Agents and Chemotherapy, Vol. 
23 (3), 1983, pp. 356-359 m Mackeen et al., 
Anti-mi krobial Agents and Chemotherapy, Vol. 
31 (1), 1987, pp. 93-99). B L^enoM, oah3ko, 
npMHmo CMMTaTb, mto cbmm no ce5e TaKMe 
noKpbiTMfl He o6ecneMMBaioT Hy)KHOM CTeneHM 
sqbqbeKTMBHOCTM, nocKonbKy npM stom 
npOMexoAMT nMUJb He3HaMMTenbHa« AH<tx|)y3Mfl 
cepe6p«Hbix mohob M3 MeTannMMecKMX 

nOKpbfTMM. 

Cepe6pflHbie MeTannMMecKMe noKpbiTMf? 
npoM3BOAflTC« CnaMp Kopnopai^MeM, CLUA (Spire 
Corporation, USA) noA ToproBbiM 
HaMMeHOBaHMeM CIIH-APrEHT (SPI -ARGENT). 
lloKpbiTMe co3AaeTcn npM noMOLL|M nyHKa mohob, 
conpoBO>KAaK>u4ero npouecc HaHeceHMfl. 
ycTOMMMBoe k MHCf^Ki^MM noKpbiTMe He npoHMKaeT 
b BOAHbie pacTBopbi, KaK noKasbiBaK)T TecTbi no 

30HanbHOMy MHrM6Mp0BaHMK3, HTO nMLUHMM pa3 

noATBepjKAaeT tot qbaia, mto cepe6p«Hbie 
MeTannMMecKMe noKpbiTMfl He BbicBo6o)KAaK)T 
cepe6pfiHbie MOHbi b KonMHecTBe, Heo6xoAHMOM 
Ana aHTMMMKpo6Horo AeMCTBnn. 

B CBeTe HeyflaMM Mcnonb3oeaHM« 
MeTannMHecKMx cepe6pfiHbix noKpbiTMM [\nn 
u,eneM co3AaHM« HyjKHOM aHTM mm kpo6hom 
3<})o>eKTMBHocTM b pHAe Apymx MCCneAOBaHMM 
6btno yAeneHO BHMMaHMe M3yneHMK) HOBbix 

CnOC060B aKTMBaUjMM. B paMKaX OAHOM M3 TaKMX 

TexHonorMM Mcnonb3yeTca sneiapMHecKan 
aKTMBai^MH MeTannMwecKMX cepe6p«Hbix 
MMnnaHTaTOB (cm. Marino et al. Journal of 
Biologikal Physics, Vol. 12, 1984, pp. 
93-98). SneKTpMwecKafl cTMMynauMfl 
MeTannMHecKoro cepe6pa He BcerAa 
npaKTMMecKM BOSMOxcHa, oco6eHHO b cnywae 
Mo6MnbHbix naL|MeHTOB. nonbiTKM npeoAoneTb 
3Ty npo6neMy BK/ifOMaioT ycMneHMe in situ 
sneKTpMMecKMX npoLieccoB c noMOU4bio 
ranbBaHMMecKMX 3/ieMeHTOB. MeTannMMecKMe 
nonocw MnM cnoM pa3nMMHbix MeTannoe 
HaKnaAbiBaKJT Ha ycTpoMCTBO b bmab tohkmx 
nneHOHHbix noKpbrrMM. TanbBaHMMecKMM sneMeHT 
o6pa3yeTC« b npoqecce KOHTaKTMpoeaHMn Apyr c 
ApyroM Asyx MeTannoB, noMeu^eHHbix b 

3neKTDOnpOBOA«lMy»0 )KMAXOCTb. flpM 3TOM oamh 

M3 .MeTannMHecKMx cnoeB AeMCTByeT KaK aHOA, 
KOTopbiM pacTBOp«eTCfl b aneKTponMT. A BTODOM 
MeTann qbyHW^MOHMpyeT b KanecTBe kbtoab, 
nMTaKDii^ero aneKTpoxMMMMecKMM aneMeHT. TaK, 
HanpMMep, b cnynae HepeAyramMxcfl cnoeB Cu m 
Ag, Cu BbinonHaeT ponb aHOAa, KOTopbiM 
BbiCBo6o)KAaeT Cu+ b sneiaponMT. Bonee 
6naropoAHbie MeTannbi, HanpMMep Ag, 
AeMCTByKJT KaK KaTOA, KOTopbiM He noABepraeTCfl 

MOHM3aU,MM M He npOXOAMT B paCTBOp B 6onbUJMX 

KonMMecTBax. MnnK3CTpai^MeM ycTpo mctb3 Tararo 
BMAa cny>KMT ycTpoiiCTBO, pacKpbiToe b naTeHTe 
CUJA 4886505 (Hfaynes et al. BbwaH 12 AeKa6p« 
1989 r.). naTeHT pacKpueaeT noKpbiTM», 
nonyMeHHbie HanbineHMeM abvx MnM 6onee 
pa3nMMHbix MeTannoB npM nanMMMM TaKoro 
nepeioiioMeHMfl Ha oamh m3 hmx, hto ecnM 
nepewiKwaTenb 3aKpbiT, AocTMraeTcn 
Bbic8o6o>KA®HMe MeTanriMMecKoro MOHa. 

B npeAUJecTBywu^MX paooTax 6bino 
noKa3aHo, hto mo>kho nonyMMTb nnenKy, 
cocTonu^yto M3 tohkmx MepeAyfOiAMxcn cnoeB 
pa3nMHHbix MeTannoB, t3kmx KaK cepe6po m 
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ranbBaHUMecKOM 
raribBaHMMecKaa 
wecTO npe>Kfle 



Meflb, Ann qeneM mx pacTBopeHMfl, ecjiw 
nepBonaMa/ibHo noBepXHocTb 6bina 
npoTpaeneHa. B stom cnynae npou,ecc 

TpaBJieHMfl npMBOAMT K o6pa30BaHMK) 
BblCOKOTeKCTypupOBaHHOM HOBepXHOCTM (cm. M. 

Tanemura, J. Vac. Sci. Tecnol, 1986, 5, 
2369-2372). CneflyeT OTMeTMTb, oflHara, hto 

C03flaHMe T3KMX MHOTOCnOM HblX nneHOK 

npeflCTaB/ifleT co6om A/iMTenbHbiM m 
AoporocrofliAMM npoLtecc. 

OflHaKO aneiapHMecKan CTMMynnu^in 
MeTan/iMHecKHX noKpbiTMM He flaeT npneM/ieMoro 
peiueHMfl npo6neMbi pacTBOpeHMH. CneAyeT 
OTMeTHTb, hto ranbBaHMHecKoe Ae^CTBue 
npoMcxoAMT b cnynae HanMHMa oneiaponnTa n 
cBflan MejKAy AByMH MeTannaMM b 

nape. llocKOJibKy nponcxoAMT 
Koppo3M«, KOTopaw MMeeT 
scero Ha pa3Aene rpaHMijbi 
MeTannaMM, aneKTpHMecKMM 
KOHTairr He MO>KeT Aonro noAA©P>KHBaTbCfl. H 
noaTOMy nocTOHHHoe BbicBo6o»AeHne 
MeTannnMecKnx mohob b TeneHMe AiMTenbHoro 
nepnoAa speMeHM OKa3biBaeTcn HeB03Mo>KHbiM. 
KpoMe Toro, ranbBaHMHecKoro a©wctbm« no 
BbicBo6o)KAeHMK) MeTanna, HanpMMep cepe6pa, 
AocTHMb TpyAHO. KaK y»ca3biBanocb Bbiiue, 
MeiannnMecKne MOHbi, o6naAa»oiAne 

aHTHMMKpo6HblM A^CTBMeM, OTHOCHTCfl K 

6naropoAHbiM MeTannaM, TaKMM KaK Ag, Au, Pt m 
Pd. MMeeTCfl HeMHoro MeTannoB, 6onee 
6naropoAHbix, seM yKa3aHHbie BbiLue, KOTopbie 
MoryT BbinonHflTb cjDyHKU,MK> KaTOAOB, 

Cn0C06CTByK)U4MX BblCBOObWAeHMK) 

6naropoAHoro MeTanna, TaKoro KaK Ag, Ha 
aHOAe. 

Btodom noAxoA k aKTMBai^MM MeTannMHecKOM 
noBepXHocTM cB«3aH c HarpeBaHneM MnM 
ncnonb30BaHneM xnMUMecKMX BeujecTB. B 
naTeHTax CLUA 4476590 m 4615705 Scales et al. 
BbiAaHbi cooTBeTCTBeHHO 16 oktr6ph 1980 r. m 7 
OKT«6pn 1986 r.) pacKpbiBafOTcn cnoco6bi 
aKTMBai^Mn cepe6pfiHbix noBepxHocTHbix 
noKpbiTMM, HaHOCMMbix Ha MMnnaHTupyeMbie 
3HAonpOTe3bi Ann u,eneM npMAaHMfl mm 

yCTOMHMBOCTH K 6MOnOrMMeCKOM 3D03MM, B 

pe3ynbTaTe nero nocneAHnn npoMcxoAHT npM 
HarpeBaHMn CBbime 180°C n npw KOHTaiae c 
nepeKMCbK) BOAopoAa. OAHaKO npeAnaraeMbifi 
bma o6pacbTKM orpaHnneH 

cyocTpaTOM/ycTpoMCTBaMU, Koropbie MoryT 
noABepraTbCfl TaKOMy noKpbiTHK) m AaibHefiujeM 

aKTMBat^MH. 

TaKviM o6pa30M, Bee eu^e cyi^ecTByeT 
noTpe6HOCTb b scJxfceKTMBHOM, HeAoporoM 
aHTMMHKpo6HOM MaTepMane, KOTOpbiM o6naAan 
6w cneAyK)iAMMH CBOwcTBaMn: 

npoAon>KHTenbHoe BbicBo6o>KAeHMe 
aHTHMMKpo6Horo areHTa b TepaneBTnnecKH 
BblCOKMX KOHU.eHTpau.Mflx; 

- npnMeH«eM0CTb bo MHowecTBe ycTpoPicTB m 
MaTepnanoB; 

- npweMneMbJM cdok roAHOCTn; m 

- HM3Kan TOKCMMHocTb aha MneKonMraiomMx. 
MeTannnHecKne noKpbiTMH npOMSBOAflTcn b 

BMA© TOHKMX nneHOK nOCDeACTBOM TeXHMKM 

ocawAeHM* M3 napoBOM qba3bi, TaKOM, HanpMMep, 
KaK HanbineHMe. ToHKMe nneHKM MeTannoB, 
cnnaBOB, nonynpoBOAHMKOB m KepaMMKM tuMpoKo 
Mcnonb3yK>TCfl b npon3BOACTBe kom noHeHTOB 

3neKTDOHHblX yCTDOMCTB. flnfl 3TMX M APy™X 

bmaob mx KOHeMHoro npMMeHeHMfl Tpe6yeTcn, 
MTo6bi TOHKMe nneHKM MsroTaBnMBanMCb b BMAe 
nnoTHbix, KpMCTannMwecKMX cTpyKTyp c 

MMHMManbHbIM HMCnOM A®<fc6KTOB. flneHKM MaCTO 
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npoKanMBaiOT nocne HaHeceHMn fxna ycMneHMn 
3epHMCTOCTM m npoi^ecca peKpMCTannM3aqMM c 
co3AaHMeM cTa6MnbHbtx cbomctb. 063op 
TexHonorMM HaHeceHMn MeTannMnecKwx nnenoK 
CAenaH b paooTax ByHiuaxa c coaBT. m TopHTOHa 
(Bunshah R. F. et al., "Deposition 
Technologies for Films and Coatings" Noyes 
Publication, N. J., 1982 and J.A. Thornton, 
"Influence of Apparatus Geometry and 
Deposition Conditions on the Structure and 
Topography of Thick Sputtered Coatings", J. 
Vac. Sci. Technol., 11(4), 666-670, 1974. 

B naTeHTe CLUA N 4325776 (Menzel, BbiAaH 
20 anpena 1982 r.) pacKpbiBaeTca cnoco6 
nonyneHMH KpynH03epHMCToro noKpbiTMH MnM 
nneHOK c coAep>KaHMeM eAUHMHHbix KpMCTannoB 
MeTanna a^« qeneM Mcnonb30BaHMfl mx b 
MHTerpMpoBaHHbix ceTnx. MeTannMMecKMe 
nneHKM nonyqafOT npM oca>KAeHMM Ha 
oxna>KAeHHOM cy6cTpaTe (HM>Ke 90°), TaK 
HTo6bi MeTannMHecKMM cnoM HaxoAnnca b 
aMopcjxoM cf)a3e. 3aTeM MeTannMMecKMM cnoM 
oTJKuraioT b xoAe HarpeBaHMn cy6cTpaTa 
npMMepHO ao KOMHaTHOM TeMnepaTypbi. 
KoHeMHbiM npoAyKT o6naAaeT sepHMCTOCTbio 
KpynHoro A^aMeTpa m BbicoKOM roMoreHHOCTbfo, 
hto no3Bon«eT AOCTMHb 6onee BbicoKMX 
nnoTHOCTeM 6e3 noMex b BMAe 
3neiapOMMrpai4MM. 

BbinM npeAnoweHbi TaKMe conM cepe6pa, KaK 
HMTpaT, 6enKOBbie npoM3BOAHbie, at^eTaT, naiaaT 

M UjMTpaT, A^« MCH0nb30BaHM« B aHTMMMKD06HblX 
nOKpblTMHX Ann MeAMt^MHCKMX yCTDOMCTB. Bo 

MHorMX 6onbHMqax b noB«3Kax, HaioiaAbiBaeMbix 
Ha o>KoroBbie paHbi, npMMeHneTcn HMTpaT 
cepe6pa. M3BecTHo, hto TaKMe conM o6naAaK)T 
6onee BbicoKOM 3<jxt5eKTMBHOCTbK), neM MeTann 
cepe6po. MexaHM3M, 6naroAapfl KOTOpoMy 
AOCTMraeTcn 6onbiuan scj3c|3eKTM b HocTb TaKMx 

COeAMHeHMM, CBfl3aH C HanMHMeM nOCTOflHHOM 
MOHM3aL|MM/AMCCOl4Mai4MM, cosAaiou^eM moh Ag + . 

flocTynHocTb MOHa cepe6pa 3HanMTenbHO 
CHM>KaeTC5? BHyTpM opraHM3Ma MnM npM KOHTaKre 

C WMAKOCTflMM MnM TK3HAMM. B CBH3M C BblCOKMM 

coAepJKaHMeM xnopMAa b tbkmx >kmakoct«x 
cepe6po oca>KAaeTc« MnM CBfl3biBaeTca b BMAe 
HepacTBopMMoro xnopMAa cepe6pa (K sp = 

1-7.10' 10 M). B pe3ynbTaTe 3Toro npOL|ecca, 
Ann u,eneM AOCTMJKeHMH ot conM cepe6pa tom >Ke 
aqbqbeKTMBHocTM, KaK m b cnynae boaw, b nK)6bix 
cpeAax, coAep>Kau4MX ocaAKM 

(npeMMyu^ecTBeHHo xnopMA), pqnmio 

npMCyTCTBOBaTb M36blTOHHOe KOnMHeCTBO 

cepe6pa. 

Ha hokpm cTan n m h ecKM e MaTepManw a BMAe 
nopoiuKOB, nneHOK m xnonbeB npeACTasnnKJT 
co6om oAHcx|Da3Hbie MnM MHoroc|3a3Hbie 
nonMKpMCTannMHecKMe MaTepManbi, pasMep 
3epHa KOTopbtx no KpaMHeM Mepe b oahom 
M3MepeHMM cocTaBnneT HecKonbKO 

(o6blMHO <20) HaHOMeTDOB. TOHK03epHMCTbie 

nopoujKM (pa3Mep nacTMi^ <5 mmkdoh) MoryT 

6biTb HaHOKpMCTannMwecKMMM MnM, hto 6onee 

TMnMHHO, MMeTb pa3Mep >20 HM. 

Ha h oKpM cTann m necKMe MaTepManbi m 

TOHK03epHMCTbie nODOLUKM MOryT 6blTb 

npMroTOBneHbi c noMou^bw MHoroHMcneHHbix 

MeTOAOB ra30BOM KOHAeHCai^MM, npM KOTOpWX 

oca>KAaeMbtM MaTepMan, HaxoA^u^MMC^ b 
ochobhom b napoBOM 0a3e, b cnynae, HanpMMep, 
McnapeHMfl mhm HanbineHMfl, nepeHocMTcn Ranee 

B OTHOCMTenbHO 6onbUJOM o6"beM, b kotodom 

bo3M0)kho perynMpoBaTb napaMeTpw cpeAw, 
o6pa3yeMOM pa6oMMM ra30M, a TaioKe 
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TeMnepaTypy. Atomw oca)KAaeMoro MaTepMana 
cTa/iKMBafOTCfl c aTOMaMM pa6oMero ra3a, nocne 
Mero npoKCXOflHT mx 6biCTpaa KOHAencaijMfl M3 
napoeoM cpazbi Ha xonoAHbiM cy6cTpaT, TaKofi 
KaK oxna^fleHHbiw wmakmm a30TOM qbMHrep. B 
npuHqune, Ana nonyMeHMfl 
HaHOKpMCTan/iHHecKMx MaTepManoB noflxoflMT 
n»o6oM cnoco6, c noMombK) KOToporo bcwmokho 
coaflasaTb oneHb TOHKoaepHMCTbie 

nonnKpucTan/iMHecKMe MaTepna/ibi. B MacTHOCTM, 
TaKMe MeTOflbi BK/ifOHaraT ncnapeHMe, Taicoe k3k 
flyroBoe ncnapeHMe, oca>KfleHMe b napoBOM a>a3e 
M3 anejapoHHoro nyMKa, annTaKcun 
MoneKynapHoro nyMKa, mohhwm noTOK, 
HanbineHkie, HanbineHMe c npMMeHeHneM 
MameTpoHa n peaKTMBHoe HanbineHMe (cm., 
HanpuMep, Froes F.H. et al., 
"Nanocri stall tne Metals for Structural 
Applications", JOM, 41 (1989), N 6, pp. 12- 
17:, Biringer, Rainer et al., 
"Nanocristalline Materials - A Fist Report, 
Proceedings of JIMIS-4; and Gleiter H., 
"Materials with Ultrafine Mikrostructure: 
Retrospectives and Prospectives", 

Nanostructured Materials, Vol. 1992, 1, pp. 
1-19 m npuBefleHHbix b paooTax ccwnKM). 

HacToflm.ee M3o6peTeHne HanpaaneHo Ha 
co3AaHne MeTannnMecKoro noKpbum?. Bbino 
o6HapyjKeHo, mto, HecMOTpa Ha 
cymecTBOBaBmyK) paHee npoTMBononowHyra 

TOMKy 3peHMfl, B03MO>KHO nO/iyHMTb 

MeTannnnecKne noKpbun« M3 aHTMMMKpo6Horo 
MeTan/iMHecKoro MaTepMana nocpeflCTBOM 
co3AaHnn 3TOMHOM HeynopflAO^eHHOCTH B 
MaTepnanax npM ocawAeHMM M3 napoBOM a>a3bi b 
ycnoBMflx, orpaHMHMBarau^MX AMctxjDV3MK>, 

KOTOpbie n03BOnfl»OT AOCTMMb "3aMOpa)KMBaHM«" 

aTOMHoPi Heynop^AOMeHHOCTH. Bbino 
o6napy>KeHO, mto nonyMeHHbie t3kmm o6pa30M 
aHTMMMKpo6Hbie noKpbiTMfl o6ecneMHBaK>T 
AnnTenbHoe BbiCBoocwAeHwe pa3Hbix bmaob 
MeTanna b pacTBOp Ana qeneM AOCTMweHMH 

aHTMMMKD06HOrO 3cfca>eKTa. 

OcHOBHoe OTKpbiTkie, Kacarameeca cbh3m 
"a tom ho m HeynopHAoneHHOCTM" c noBbiujeHweM 

paCTBOpM MOCTM , MMeeT MHOWeCTBO 

npaianwecKux npMnoweHMM. ABTOpbi HacTO«mero 
M3o6peTeHnq noKa3ann, mto aTOMHa* 
Heynop^AOMeHHOcTb, CKa3biBaK>LnaflCH Ha 
pacTBOpM MOCTM, MoweT 6biTb co3AaHa b APyrux 
qbopMax MaTepManoB, tbkmx, HanpuMep, kskhmm 
ABnnKDTCfl MeTan/iMMecKvie nopoujKM. HacTO«u^ee 
M3o6peTeHue MMeeT TaioKe npuMeHeHHe 3a 
npeflenaMM aHTHMMKpo6Hbix MeTannoB, 
pacnpocTpaHflflCb Ha ruo6oM MeTann, 
MeTannwMecKMM cnnaB nnn coeAMHeHMe 
MeTanna, BK/noMan b tom MMcne nonynpoBOAHMK 
unw KepaMMMecKne MaTepnanw, M3 KOTopbix 
Hy>KHO nonyMMTb AJiMTenbHoe BbicBo5o>KAeHMe 
Toro kinn mhoto MeTanna b pacTBop. TaK, 
HanpuMep, MaTepna/ibi, c6naAa»oLnne 
noBbiiueHHOM nnn perynnpyeMOM 

pacTBopn MOCTbK) MeTanna, HaiunM npaKTMMecKoe 
npMMeHeHne b AaTMMKax, nepeKnioMaTenax, 
npeAoxpaHMTen«x, aneKTpOAax m 6aTapeax. 
Mcnonb3yeMbiM b KOHTeKCTe HacTOHLqero 

M306peTeHM« TepMMH "aTOMHafl 

HeynopnAOMeHHOCTb" BK/iK>MaeT HanuMMe 

BblCOKMX KOHI^eHTpattMM: TOMeMHblX fle<£>eKTOB B 

KpucTannnMecKOM peujeTKe, BaraHCMM 
KpucTannnMecKOM peujeTKM, nnHeMHwx 
AeqbeKTOB, TaKMX KaK AncnoKaqnM, 
npoMe>KyTOMHbie aTOMbi, rpaHMt^bi MewAy 
3epHaMM m BHyrpn 3epeH m Apyrvie, MMeiomne 
OTHotueHne k HapyweHwo HopMaribHoro 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



ynopflAOMeHHoro KpucTannnMecKoro cocTOHHMfl. 
ATOMHan Heynop??AOMeHHocTb seAeT k 
HepoBHOCTHM b noBepxHOCTHOM Tonorpac^MM M 
HeroMoreHHOCTM CTpyiaypbi b npeAenax 

HBHOMeTpOBOH oiKanbi. 

TepMMH "HopManbHoe ynopjiAOMeHHoe 
KpMCTannMMecKoe cocTOflHMe" b KOHTeKCTe 
HacTonu^ero M3o6peTeHM« o3H3MaeT 
KpMCTannMMHOCTb, HOpManbHO o6Hapy>KMBaeMy»o 
B 6onbLUMX o6"beMax MeTannMMecKMX 
MaTepManoB, cnnaBOB Mnn coeAMHeHMM, 
o6pa3yeMbix npM nnaBKe, o6pa6oTKe AaBneHneM 
MnM 3neKTpooca>KA6HMeM MeTannMMecKMX 
npoAyKTOB. yxa3aHHbie MaTepManbt cop^epmai 

nMUJb HM3KM6 KOHL^eHTpai^M M T3KMX aTOMHblX 

AeqbeKToa, KaK BaKdHCMM KpMCTannMMecKOM 
peujerKM, rpaHMu>i 3epeH m A^cnoKaLjMM. 

TepMMH "AMqbct>y3M«" b KOHTeKCTe 
HacTonu^ero M3o6peTeHMfl BK/iKJMaeT Anc|jqby3MJO 
aTOMOB M/MnM MoneKyn Ha nosepxHOCTb MnM b 
MarpMLiy o6pa3yeMoro MarepMana. 

TepMMH "MeTann" MnM "MeTan/ibi" b 
KOHTeKCTe HacTo«U4ero M3o6peTeHHfl othocmtca 
k OAHOMy MnM 6onee MeTannaM, HaxoAJiu^MMcw 
no cyu^ecTBy b BMAe MMCTbix MeTannoB, cnnaBOB 

MnM COeAMHeHMM, TaKMX KaK OKCMAbl, HMTpMAbl, 

6opnAbi, cynbcJJMAbi, ranoreHMAw mhm rMAP^Abi. 

M3o6peTeHMe, b ujmdokom acneirre, 
OTHOCMTCfl k cnoco6y nonyneHMfl 
MOAMqbMLjMpoBaHHoro MaTepMana, coAepwamero 
oamh mtim 6onee MeTannoB. YKaaaHHbiM cnoco6 

BK/lHDMaeT C03AaHMe aTOMHOM 

HeynopflAOMeHHOCTM b MaTepMane b ycnoBMax, 
orpa hm m m Ba K)U(M x t\v\$xpy3n\o, TaK MTO B 
MaTepMane noAAep>KMBaeTCfl AOCTaTOMHbiM 
ypoBeHb aTOMHOM Heynop«AOMeHHocTM, 
cnoco6HbiM ooecneMMTb b bJCBo6o>KAeH m e , 
npeAnoMTMTenbHo Ha AnMTenbHOM ocHOBe, 
aTOMOB, mohob, MoneKyn MnM KnacTepoB no 
KpaMHeM Mepe OAHoro MeTanna b pacTBopMTerib, 
B kotodom HaxoAMTcn AdHHbiM MaTepMaxi. 
K/iacTepbi, KaK M3secTHo, npeACTaBn«K)T co6om 
He6onbUJMe rpynnbi aTOMOB, mohob MnM AP-, 
onMcaHHbie b pa6oTe AHApeeB c coaBT. (R.P. 
Andres et al., "Research Opportunities on 
Cluster and Cluster-Assembled Materials", J. 
Mater. Res., 1989, Vol. 4, N 3, p.704). 

KoHKpeTHbie npeAnoMTMTenbHbie BapMaHTbi 
M3o6peTeHMfl noKa3biBa»OT, mto aTOMHyto 
HeynopjiflOMeHHOCTb mojkho C03AaTb b 
MeTannMMecKMX nopouiKax MnM tohkmx nneHKax 
npM xo/ioahom o6pa6oTKe, a b MeTannMMecKMX 
noKpbiTMflx npM oca>KAeHMM M3 napoBOM qba3bi 
npM hm3kmx TeMneparypax cyocTpaTa. 

B APyroM cBoeM ujmdokom acneiae 
M3o6peTeHMe othocmtca k MOAn<t)Mi4MpoBaHHOMy 
MaTepnany, BKnKJMarau^eMy oamh MnM 6b/iee 
MeTannoB, b qbopMe, OTnMMaiou^eMCfl 

AOCTaTOMHOM CTeneHbK) aTOMHOM 

Heynop«AOMeHHOCTM, b pe3ynbTaTe kotodom 
MaTepMan npM KOHTatae c pacTeopMTeneM 3Toro 
MaTepMana BbicBo6o>KAaeT aTOMbi, MOHbi, 
MoneKynw MnM KnacTepbi, coAep)Kau4Me no 
KpaMHeM Mepe oamh MeTann, npeAnoMTMTenbHo b 
TeMeHMe npOAon>KMTenbHoro nepMOAa BpeMeHM, 
npMMeM c 6onee BbicoKOM cKopocTbto, MeM sto 
npOMcxoAMT b HopManbHbix ycnoBMflx b 
ynopnAOMeHHOM KpMCTannMMecKOM coctohhmm. 

B npeAnoMTMTenbHbix BapMaHTax 
M3o6peTeHM« MOAMO>MU,MpoBaHHbiM MaTepMan 
npeACTaBnfleT co6om MeTannMMecKMM nopoujOK, 

KOTOpbIM AJ1« C03A3HM« M nOAAepXOHMfl aTOMHOM 

HeynopHAOMeHHocTM noABepraeTc^ 
MexaHMMecKOM o6pa6oTKe unM KOMnpeccMM b 
xonoAHbix ycnoBMflx. 
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TepMMH "MeTannnMecKMM nopoiuoK" b 
KOHTeKde nacTonmero M3o6peTeHM« BKniOMaeT 
MeTanjinwecKvie MacTHL(bt b ujmdokom flnana30He 
pa3MepoB ^acTMLi, eapbMpyn ot 
HaHOKpucTannHMecKnx nopowKOB no xnonbee. 

TepMMH "xonoAHafl o6pa6oTKa" s KOHTeKde 
HacToainero M3o6peTeHM« 03HaMaeT, hto 
waTepnan 6btn MexaHMnecKM o6pa6oiaH c 
npMMeHeHneivi tbkmx cnoco6os, KaK flpo6/ieHne, 
pa3ManbiBaHne, KOBica, pacTupaHne b CTynKe c 
necTMKOM m/im KOMnpeccMH, npM TeMnepaTypax 
HM>Ke TeivinepaTypbi peKpncTanriM3ai4MM 
MaTepna/ia. Taran o6pa6oTKa AaeT rapaHTMK) 
Toro, mto co3flaHHa* b xofle Hee aTOMHan 
HeynopaAoneHHocTb coxpaHneTcn b MaTepnane. 

B flpyroM CBoew npeAnomnTe/ibHOM 
BapnaHTe MOAMcjDnunpoBaHHbiM MaTepnan 
npeflCTaBnyieT co6om MeTa/wMHecKoe noKpbirvie, 
o6pa30BaHHoe Ha cy6cTpaTe c noMOLUbto 
tgxhmkm oca^eHMfl M3 napoBofi <pa3bi, raKow KaK 
Bbinapn8aHne noA BaKyyMOM, HanbineHne, 
HanwneHne c noMombio MameTpona mjim MOHHan 
ranbBaHH3aunfl. B TaKMx yc/ioBMnx no/iyMawT 
Maiepnan, b kotopom e xofle oca>KAeHMH 
orpaHMMeHa Anc|x|)y3Mfl n kotopum orpaHMMnBaeT 
cneAywLi^ne 3a oca>KAeHMeM npoLieccbi 
npoKannBannfl m peKpucTa^nnsai^nM. 
ripeAnoMTMTenbHbie ycnoBMfl oca>KAeHHfl, 
npnMeH«eMbie Ann <x>3AaHMn b noKpbrwnx 
aTOMHOM HeynopflAoneHHOCTM, BbixoAflT 3a 
paMKM o6bNHO npaKTMKyeMbix ycnoBMM Ann 
co3flaHMfl cBo6oAHbix ot Ae<fceKTOB f n/iOTHbix, 
rnaflKnx nneHOK. llapaMeTpbi TaKMX HopManbHbix 
ycnoBMM xopoiuo M3BecTHbi (cm., HanpuMep 
npMBeAeHHyio Bbiwe paoory, R.F. Bunshah). 
npeAnoHTMTeribHO, ocaxgqeHMe npoBOA^T npn 
HM3KMX TeMnepaTypax cy6cTpaTa, Tax MTo6bi 
OTHOujeHne 3HaneHMM TeMnepaTypw cy6cTpaTa k 
TeMnepaType tomkm nnaeneHMn oca*AaeMoro 
MeTanna wnn MeTannMHecKoro coeAMHeHMn 
(T/T m ) noAAep>KHBariocb Ha ypoBHe MeHee, neM 

0.5, fcbnee npeAnoMTMTenbHO, MeHee, neM 0.35 
h Hanoonee npeAnoHTHTenbHO, MeHee, neM 0.30. 
B Bbipa>KeHHi4 npuBeAeHHoro cooTHomeHMn 
TeMnepaTypa npMBOAMTcn b rpaAycax Ke/ibBMHa. 
llpeAnoMTMTenbHO, 3HaneHne OTHOiueHMn MoweT 
BapbMpoBaTb ot MeTanna k MeTanny, 
yBe/iHHMBancb b cnnaeax MnM npw HannMnn 
npuMecn. flpyroe npeAnoHTMTenbHbie Ann 
co3AaHMfl aTOMHOii HeynopnAoneHHOCTM ycnoBMfl 
ocattAeHMfl BKJifOMaKDT oamh mhm 6onee ra30B 
npw AasneHMM 6onee BbicoKOM, MeM b cnyMae 
HopManbHoro AasneHMn pabonero ra3a, 
CHn>KeHHbiM b cpaBHeHMM c HopMOM yron naAeHMfl 
noKpbiBatomero noTOKa m noBbtiueHHbiM HaA 
HOpMOM noKpwBaioiUMfi nOTOK. 

TewnepaTypa ocajKAeHMn v\m xohoahom 
o6pa6oTKM ne npaKTMKyeTcn CTonb hm3kom, 
MTo6bi npu nepeHOce b KOMHaTHyio TeMnepaTypy 
MfiM b TeMnepaTypy npeAnonaraeMbix ycnoBuPi 
(J)yHKMMOHMpoBaHMfl (HanpuMep, TeMnepaTypy 
Tena b cnywae aHTHMMKpo6Hbix MaTepnanoe) He 
npokicxoAM/io 3Ha4MTenbHbix npoL^eccos 0T)KMra 
nnu peKpncTannn3ai4MM. Ecnn TeMnepaTypa 
ocajKAeHun cnniuKOM oTnuMaeTcn ot 
TeMnepaTypw ncnonb30BaHHfl (a"T), nponcxoAMT 
OT>KMr, yAansifOiUMM aTOMHyra 
HeynopHAOMeHHocTb. 3to 3HaMeHne aT 
BapbupyeT ot MeTanna k MeTanny n 3aBMCMT ot 
npMMeHneMoro MeTOAa oca>KAeHHfl. TaK, 
HanpuMep, mto KacaeTCji cepe6pa, b xoAe 
<t)M3MMecKoro ocajKAeHMfl M3 napoBOM <f>a3bi 
npeAnoMTMTenbHO noA,qep>KHBaTb TeMnepaTypy 

cyocTpaTa b npeAenax ot -20 ao 200°C. 

HopManbHoe nnvi cooTBeTCTByiou^ee 
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OKpywajoujHM yc/iOBMAM A^BneHne pa6oMero 
ra3a, npMMeHneMoro o6wmho a^ oca>KAeHMfi b 
cnyMae n0Tpe6H0CTM b nnoTHbix, cbo6oahwx ot 
AecJ)eKTOB MeTanntmecKHx nneHKax, BapbupywT 
b 3aBncnMocTM ot npaKTuxyeMoro MeTOAa 
4)M3MMecKoro napOBoro oca>KAeHHfl. B o6ineM, 
An« c/iyMaw HanbineHMfl, HopManbHoe A^BneHwe 
paobnero ra3a cocTaBnaeT MeHee 10 (la 
(riacKanew) (75 MT(MnnnnTopp)), ana cnyMaa 
HanbineHMH MameTpoHOM - Menee 1.3 Ha (10 mT) 
n Ann cnynaR mohhom ranbBaHM3ai4MM - MeHee 30 
Fla (200 mT). HopManbHbie 3HaHeHMfl AaBneHnq 
pa6oMero ra3a BapbMpynDT b 3aBncMMocTM ot 
cnocoooB BbinapMBaHUfl noA BaKyyMOM 
cneAywiUMM o6pa30M: b cnywae e-nynen nnn 
AyroBoro BbinapuBaHUfl - ot 0.0001 lla (0.001 
mT) ao 0.001 fla (0.01 mT); a^« BbinapuBaHMfl 
npu pacceflHHH ra3a (3neKTpooca>KAeHMn noA 
AaBnenneM) n peaianBHoro AyroBoro 
BbinapMBaHH« - ao 30 lla (200 mT), OAHaKO b 
THnMMHOM cnynae oho HHwe 3 (la (20 mT). TaK, 
B COOTBeTCTBUM co cnocoooM HacTOALAero 
M3o6peTeHMfl, b AononHeHne k ncnonb30BaHMK) 
hm3khx TeMnepaTyp cy6cTpaTa c qenbio 

AOCTMJKeHMfl aTOMHOM HeynOp^AOHeHHOCTM, 

npaKTMKyeTca npuMeHeHne AaBneHMfl pa6oMero 
ra3a (nnn ra3a oKpyjKawiAeM cpeAbi) Bbiiue 
HopManbHo Mcnonb3yeMbix 3HaHeHMM f\ns\ 

nOBblUJeHMfl ypOBHfl aTOMHOM 

HeynopflAOMeHHOCTM b noKpbiTMM. 

flpyrofi napaMeTp, KOTopbiM, KaK 6bino 
o6Hapy>KeHO, OKa3biBaeT B03AewcTBne Ha 
ypoBeHb aTOMHoti neynop«AOMeHHocTn b 
noKpbiTMnx HacToai^ero H3o6peTeHnn, othocmtcw 
k ymy naAeHMn noKpbiBafomero noTOKa b xoAe 
oca>KAeHH«. 06bNHO a^r nonyMeHun nnoTHbix, 
maAKMX nneHOK SHaMeHwe 3Toro napaMeTpa 
noAAep>KMBaeTC« OKono 90 °+/-15°. B 

COOTBeTCTBUM C HaCTOHtiJMM M3o6peTeHMeM, B 

AononHeHMe k hm3kmm TeMnepaTypaM cyocTpaTa 
b xoAe oca>KAeHMfl, npMMeH«eMbiM nna 
AOCTM>KeHM« aTOMHOM HeynopflAOMeHHOCTM, 
MorvT npaKTMKOBaTbCfl yrnbi naAeHMfl HM)Ke 
75 ° Ann noBbiweHMfl aTOMHOM 
HeynopflAoneHHocTM b noKpWTMM. 

Eme oamh napaMeTp npoi4ecca, 
OKa3biBaK)U4MM BnMflHMe Ha ypoBeHb btomhom 
HeynopnAOMeHHocTM, othocmtca k noTOKy aTOMOB 
Ha noKpbisaeMyK) noeepXHOCTb. npM stom 
BbicoKMe ckodoctm oca>KAeHMH BeAyT K 

nOBblLUeHMK) aTOMHOM HeynOpflflOMeHHOCTM, M B 

to me BpeMfl BbicoKMe ckodoctm oca)KAeHMn 
BeAyT TaiOKe k noebiiueHMK) TeMnepaTypbi 
noKpbiTMH. TaKMM o6pa30M, noA6MpaeTcn 
onTMManbHan cKopocTb oca>KAeHMji, KOTopan 
33BMCMT ot npMMeHfleMOM TexHMKM ocax<AeHMfl, 
MaTepMana noKpbiTMn m APynix napaMeTpoB 
npOLiecca. 

Ann C03AaHM« aHTMMMKpo6Horo Maiepnana 
Mcnonb3yeMbie b noKpbiTMM Mnw nopoiuKe 
MeTannbi oT6MpaioTcn cpeAM Tex M3 hmx, 

KOTOpbie 06naAaK)T aHTMMMKD06HblM ABMCTBMeM 

m, KpoMe Toro, xapaiaepM3yK)Tcn 6wonorMMecKOM 

COBMeCTMMOCTbK) (HeTOKCMHHbl B o6naCTM 

npeAnonaraeMoro Mcnonb30BaHMn). 
llpeAnoHTMTenbHbie MeTan/ibi BK/iioMafOT Ag, Au, 
Pt, Pd, lr (T.e. 6naropoAHbie MeTannw), Sn, 
Cu, Sb, Bi m Zn, coeAMHeHun stmx MeTa/inos 
MnM cnnaBbi, coAep^xaiAMe oamh MnM 6onee 
npeACTaBMTeneM yxa3aHHOM rpynnw MeTannoB. 
TaKMe MeTannbi 6yAyT Ha3biBaTbcn A^nee KaK 
w aHTMMMKpo6Hbie" MeTannbi. HaM6onee 
npeAnoMTMTenbHbi Ag MnM era cnnaBbi m 
coeAMHeHMn. B cootbotctsmm c HacTonu^MM 
M3o6peTeHM6M aHTMMMKpo6Hbie MaTepManbi 
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npeMMymecTBeHHo nonyMaioT npM AocTaTOM hom 
ypoBHe a tom hom HeynopufloHeHHoc™, b 
pe3ynbTaie kotodom aTOMbi, mohw, MoneKynbi h 
KnacTepbi aHTMMHKpo6Horo MaTepMana 
BbicBo6o>KflaK)7c« b TeneHMe fljiMTenbHoro 

BpeMeHM B CnnpTOBblM MflM BOflHbIM SneKTDOnMT. 

TepMMH "b Te^eHne fl/ikiTenbHoro BpeMeHM" b 
KOHTeKde HacTo^u^ero M3o6peTeHMfl 
Mcno/ib3yeTCfl TaK, mo6bi bo3mo>kho 6bino 
Anc}xt)epeHL|vipoBaTb ero, c oahom dopoHbi, ot 
BbicBo6o>KAeHiia, nonynaeMoro M3 o6biHHbix 
MeTannoB, b xofle KOToporo npoMcxoflMT 
BbicBo6o>KfleHMe mo hob MeTanna m T.n. co 

CKOpOCTbK) M B KOHLjeHTDaLJMM, KOTOpblX 
HeflOCTaTOMHO fl/lfl flOCTMJKeHMfl 3HTM M M KDo6HOrO 

scfxfceKTa, a c flpyroM ctodohw, ot 
BbicBo6o>KfleHMfl, no/iy^aeMoro M3 

BblCOKOpaCTBOpMMblX COHeM, TaKMX KaK HMTpaT 

cepe6pa, npM kotodom npoMcxoflMT npaKTMHecKM 
nocTOAHHoe BwcBo6o>KAeHMe mohob cepe6pa npM 

KOHTaKTe CO CflMpTOBblM MJ1M BOflHbIM 
3/ieKTDOJIMTOM. B OTJIMHMe OT HMX, 

aHTMMMKpo6Hbie MaTepManbi HacToamero 

M3o6peTeHM« BblCB06o>Kfla K)T aTOMbi, MOHbl, 

MoneKynw m KnacTepbi anTMMMKpoSHoro MeTanna 

C flOCTa TOM HOM CKOpOCTblO M B flOCTB TOMHOM 

KOHL^eHTpai^MM b TeneHMe flocTaTOHHoro nepMo^a 
BpeMeHM pj\9\ o6ecneseHMH none3Horo 
aHTMMMKpo6Horo acjxfceiaa. 

TepMMH "aHTMMMKD06HblM 3Cjx£eKT" B 

KOHTeKCTe nacTOHLnero m 3o€5peTe h m n 03HanaeT, 
mto aTOMbi, MOHbi, MoneKynbi m KnacTepbi 
aHTMMMKpo6Horo MeTanna BbicBOobwAafOTca b 
aneiaponMT, c KOTOpbiM MaTepMan KOHTaKTMpyeT, 

B KOHLieHTpaL4MflX, AOCTaTOHHblX An« 

MHrM6MpoBaHMfl 6aKTepManbHoro pocTa b6jih3m 
AaHHoro MaTepnana. HaM6onee o6u^mm cnoco6 

Ol^eHKM aHTMMMKD06HOrO SCjxfceKTa COCTOMT B 
MSMepeHMM 30Hbl MHPM6MpOB3HMfl (3H (ZOI)) t 

co3AaBaeMOM MaTepManoM, noMeujeHHbiM Ha 
oaKTepManbHWM ra30H. OTHOCMTenbHO HM3Koe 3V\ 
MnM ero OTcyTCTBMe (Menee 1 mm) yKa3biBaeT Ha 
HenpneMneMbiM aHTMMMKpo6HbiM s^xfreKT, TorAa 
KaK 6onee BbicoKoe 3HaMeHMe 3H (6onbwe 5 mm) 
yKa3biBaeT Ha npneMneMbiM a htm mm Kpo6 Hb i m 
3c|Dct>eKT. HM>Ke b pa3Aene llpMMepoB npMBeAena 
OAHa M3 npOLieayp nnn TecTMpoBaHMfl 3M. 
H3o6peTeHMe othocmtch TaioKe k 

yCTDOMCTBaM, B HaCTHOCTM K MeflML^MHCKMM 

ycTpoiicTBaM, KOTopbie nMfcb co3AaHbi M3 TaKMX 
MaTepManoB, nM6o BKnionaioT mx, HecyT mx MnM 

nOKpblTbl aHTMMMKD06HblMM nopoiuKaMM MnM 
nOKpblTMHMM. AHTMMMKD06H0e ROKpblTMe Ha 

TaKMe MeAMUMHCKMe ycTpoMCTBa, KaK KaTeTepbi, 
LuoBHbiM MaTepMan, MMnnaHTaTbi, oworoBbie 

nOBH3KM M AP- MO)KeT 6blTb HenocpeACTBeHHo 

HaHeceHO c noMomwo ocawAeHM* M3 napoBOM 

(£a3bl. Me>KAy yCTDOMCTBOM M aHTMMMKDOOHblM 

noKpbiTMeM Mo>KeT 6biTb noMei^eH aAresMOHHbiM 
cnoM, TaKOM KaK TanTanoBbiM. Aare3M« mojkct 
6biTb TaioKe ycMneHa c noMouibto M3BecTHbix b 
TexHMKe MeTGflOB, HanpMMep, npM 
npoTpaBnMBaHMM cyocTpaTa MnM o6pa3oaaHMM 
CMetijaHHoro MHTepcfc>eMca Me>KAy cyGcTpaTOM m 
noKpbiTMeM sa cneT OAHOBpeMeHHoro HanbineHMfl 
m TpaBneHM«. Ahtm m m kdo6h bie nopoujKM MoryT 
6biTb BKnioMeHbi b KpeMbi, nonMMepbi, KepaMMKy, 
KpacKM MnM ApyrMe MaTpML)bi c npMMeHeHMeM 

M3BeCTHblX B TeXHMKe MeTOAOB. 

B ApyroM ujmdokom acneiae M3o6peTeHMe 

OTHOCMTCfl K ROnyMeHMK) MOAM^MI^MDOBaHHblX 

MaTepManoB b BMAe KOMno3MTHbix 
MeTannMMecKMX noKpbiTMM, coAepwatuMx 
aTOMHyto HeynopflAOMeHHOCTb. B stom cnyMae 
noKpbiTMe M3 OAHoro MnM 6onee MeTannoB MnM 
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coeAMHeHMM, BbicBo6o>KAaeMbix b pacTBop, 
npeACTaBnaeT co6om MaTpMLjy, KOTopan 
coAep)KMT aTOMbi MnM MoneKynbi pa3nMMHbix 
MaTepManoB. n pM cy tctb m e pa3nMMHbix aTOMOB 
MnM MoneKyn npMBOAMT k co3AaHMfo aTOMHOM 
HeynopflAoneHHocTM b MeTann MsecKOM MaTpMLje, 

B CBH3M, HanpMMep, C pa3nMHHb!M pa3MepoM 

aTOMOB. Pa3nMHHbie aTOMbi wnM MoneKynw MoryT 

OTHOCMTbC« K OAHOMy MnM OOnee BTOpMMHbIM 

MeTannaM, cnnasaM MnM m eTann m MecKM m 
coeAMHeHM^M, KOTopbie oca>KAaK3TCfl nw6o 
coBMecTHO, nv\6o nocneAOBaTenbHO Ha nepBOM 
MeTanne MnM MeTannax, KOTopbie Aon?KHbi 
BbicBo6o)KAaTbCfl. AnbTepHaTMBHO, pa3nMHHbie 
aTOMbi MnM MoneKynbi MoryT 6biTb 
a6cop6MpoBaHbi MnM 3axBaMeHbi M3 pa6o^ero 
ra3a cpeAbi b xoAe peaKTMBHoro oca>KAeHMfl M3 
napoBOM cfcasbi. CTeneHb aTOMHOM 
HeynopHAoneHHOCTM m OTCfOAa - pacTBOpMMOCTb, 
AOCTMraeMbie npM BKnKJMeHMM pa3nMHHbix 
aTOMOB MnM MoneKyn, sapbMpyeT b 33bmcmmoctm 
ot MaTepMana, flna coxpaHeHMfl m ycMneHMfi 

aTOMHOM Heynop«AOMeHHocTM B KOM n03M THOM 
MaTepMane oaho MnM 6onee BbiiueonMcaHHbix 
ycnoBMM napoBoro oca>KAeHMfl, a mmghho: HM3Kaa 
TeMnepaTypa cyocTpaTa, BbicoKoe AaBneHMe 
paooMero rasa, hm3kmm yron naAeHMfl m BbicoKMM 

nOKpblBatOlUMM riOTOK, MOryT npMMeHHTbCfl B 

coMeTaHMM c BKnioMeHMeM Apyrux aTOMOB MnM 
MoneKyn. 

ripeAnoHTMTenbHbie KOMno3MTHbie 
MaTepManbi, npMMeH^eMbie Ana aHTMMMKpo6Hbix 
qeneM, o6pa3yK>Tca npM Bicnfo^eHMM aTOMOB MnM 
MoneKyn, coAep>KaLi^MX KMcnopoA, a30T, 
BOAopoA. 6op, cepy MnM ranoreHbi, b aTMOc<J>epy 
paobnero ra3a b npoi^ecce oca)KAeHM« 
aHTMMMKpoSHoro MeTanna. 3tm aTOMbi MnM 
MoneKynbi BioifonafOTcn b noKpbiTMe npM 
a6cop6L|MM MnM npM 3axBaTe mx b nneHKy MnM 
npM peaKL|MM c oca>KAaeMbiM MeTannoM. 06a 
TaKMX MexaHM3Ma, npMMeH^eMbie npM 
OCa>KAeHMM, Ha3blBaK)TCfl HM>Ke KaK "peaKTMBHoe 

ocaweHMe". Tasbi, coAep)Kau4Me Taioie 
aneMeHTbi, HanpMMep KMcnopoA, boaodoa, m 
BOAHHbie napbi, MoryT noAasaTbca nocTO^HHO 
MnM b BMAe MMnynbcoB b cnynae 
nocneAOBaTenbHoro ocajKAeHM«. 

FlpeAnoHTMTenbHbiM cnoco6oM M3roTOBneHMfl 
aHTMMMKpo6Hbix KOMno3MTHbix MaTepManoB 
jiBnneTcn TaioKe coBMecTHoe MnM 
nocneAOBaTenbHoe ocaweHMe aHTMMMKpo6Horo 
MeTanna c oahmm MnM 6onee MHepTHbiMM 
6MonorvmecKM coBMecTMMbiMM MeTannaMM, 
OTo6paHHbiMM M3 Ta, Ti, Nb, Zn, V, Hf, Mo, Si 
m Al. AnbTepHaTMBHO, KOMno3MTHbie MaTepManbi 
MoryT 6biTb nonyneHbi npM coBMecTHOM, 
nocneAOBaTenbHOM MnM peaKTMBHOM oca^qeHMM 
OAHoro MnM 6onee a htm m m kdo6 h btx MeTannos b 

BMAe MX OKCMAOB, Kap6MAOB, HMTpMAOB, 

6opMAOB, cynbcf)MAOB MnM ranoreHMAQB M/nnM 

OKCMAOB, Kap6MAOB, HMTpMAOB, OOpMAOB, 

cynfc4>MA0B MnM ranoreHMAOB MHepTHbix 
MeTannos. HaM6onee npeAHOHTMTenbHbie 
KOMno3MTHbie MaTepManbi coAepjKaT OKCMAbt 
cepe6pa M/MnM 3onoTa, OAHoro mhm b coMeTaHMM 
c oahmm MnM 6onee okcmaom Ta, Ti, Zn m Nb. 

HacTOflii^ee M3o6peTeHMe othocmtca Ta»Ke k 
cnoco6y aKTMBaL4MM MnM ycMneHMfl y>Ke 
MMewu4erocfl aHTMMMKpo6Horo sc^eiaa 
aHTMMMKpo6Hbix MaTepManoB, 06pa30BaHHblX 
npM nanMHMM aTOMHOM HeynopjiAOMeHHOCTM. TaK, 
nonyMeHHbie b cootb6tctbmm c hbcto«u4mm 
M3o6peTeHMeM aHTMMMKpo6Hbie MaTepManbi 
MoryT 6biTb 3aTeM o6nyneHbi An« ycMneHMfl 

a HTM M M KD06 HblX CBOMCTB. OAHaKO MO)KHO 
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npoBOflMTb oCnyneHne MaTepnanoe, 
o6pa30BaHHbix BHasane c HeflociaTOHHbiM nnn 
npoAyunpoBaHMfl aHTMMHKpooHoro 3<(xt>eKTa 
ypoBHeM aTOMHOM HeynopflflOHeHHocTM, c TeM 
MTo6bi o6nyneHHbiM MaTepnan MMen yme 
npHewneMbiPi aHTHMMKpo6HbiM 3<}xf)eKT. npoijecc 
aKTHBai^nn BioiK)MaeT o6nyMeHne waTepnana npn 
hm3kom noTepe 3Heprnn Ha eAHHWLiy /yinHbi 
npoGera c ncnonb30BaHneM oonyneHHH 6eTa- 
mjim peHTreHOBCKMMM ny^aMM, a Han6o/iee 
npeflnoHTmeribHO raMMa-nynaMH. 
npeflnoMTMTenbHo ncnonb30BaHne flcww Bbnue 1 
Mpafl. AHTMMMKpo6Hb(M MaTepwan opneHTupytoT 
npeflnoHTMTenbHO b HanpasneHnn, npaianMecKM 
nepneHflMKynyipHOM MAymeMy noTOKy 
o6nyMeHn?i. YpoBeHb aKTMBaL^nn MoweT 6biTb b 
flanbHewLueM ycnneH 3a cneT o6nyMeHWfl 
MaTepwana, 6nn3Koro no cbomctbsm k 
AH3/ieKTpnKy, TaKoro, K3K OKCMAbi Ta, Al m Ti, 
a Hanoonee npeAnoHTMTenbHO oKCHAa cwnnKOHa. 
H3o6peTeHne othocmtch Taione k 

MSrOTOBneHMK) aHTMMMKpo6*HblX cepe6pflHbix 

MaTepnanoB, KOTopbie npn KOHTaiae co 

CnHpTOBbIM MJ1M BOflHblM 3JieKTpO/lMTOM 

o6pa3yK)T MOHbi KOMn/ieKcoB cepe6pa, 
OTnMMaK>mnecn no cbomctb3m ot Ag + , Ag 2 , 
Ag 3+ . Bbino noKa3aHO, hto mohw KOMnneKCOB 
cepe6pa oonaAafOT Heo>KMAaHHO 3HaMMTenbHO 
oonbwePi scJxfDeKTMBHocTbK), neivi Ag + , 
BbicBo6o>KflaeMbiM M3 conen cepe6pa, kbk sto 

6binO M3BGCTHO Ha AOCTMmyTOM ypOBHe TeXHUKM. 

ripuMepw hohob KOMnneKCOB cepe6pa BKntonafOT 
Ag(CN) 2 -Ag(CN) ag (MOHHa* napa), Ag(NH 3 ) 2+ , 

AgCI 2 - Ag(OH) 2 .. Ag(OH) 3 _, Ag 3 (OH) 4 . m 
Ag(S 2 0 3 j 2 3- cepe6p«Hbie noKpbiTMn, TaKne kbk 
nopoujKn, xnonbH m tohkm© nneHKVi, 

M3rOTaBnHBaeMbie B COOTBeTCTBMM C HaCTOfllilMM 

M3o6peTeHneM npn HanMMMH btomhom 
HeynopflAOMeHHocTM, npeACTasnaeT co6om 
npuMepbi cepe6pflHbix MaTepnanoB, KOTopbie 
BbicBo6o>KAaK)T noHbi KOMnneKCOB cepeCpa c 
xapaiaepHOM Ana hmx aHTMMMKpo6HOM 
3<}xt)eKTMBHocTbK). AnbTepHaTMBHO, cepe6p«Hbie 
MaTepnanbi MoryT 6biTb nonyneHbt b BHAe 
pacTBOpoe, Ma3eM, KpacoK mhm cycneH3MM, 
coAepKau^nx MOHbi KOMnneKCOB cepe6pa. TaKMe 
cepe6pfiHbie Marepnanw mmgkot wmdokhm cneicrp 
npMMeHeHna, HanpuMep b KanecTBe noKpbiTMM b 

Me AH L( M HCKM X yCTDOMCTBaX, B aHTHMMKD06HblX 

KOMno3WLinflx An* MecTHoro ncnonb30BaHnn, b 
Heo6pacTaK>mnx KpacKax nnn noKpbiTnax 

aHTMMMKDOOHblX CpMnbTDOB. 

B KOHTeKCTe em,e oahoto lunpoKoro acneiaa 
HacToamee M3o6peTeHne, othocmtca k cnoco6y 
AOCTw>KeHM« aHTMMMKpo6Horo ^xpeiaa, 
KOTOpbifi BioiJOHaeT HannHMe cnnpToeoro nnw 
BOAHoro sneKTponnTa, npnroTOBneHMe 
cepe6p«Horo MaTepnana, TaKMM o6pa30M, HTo6bi 
oho o6pa30Bb(Bano mohw KOMnneKCOB cepe6pa, 

omMMHbie no CBoiicTBaM ot Ag + , Ag 2+ n Ag 3+ , 
b KonnMecTBe, AocTaTOMHOM nnn AOCTMjKeHMfl 
aHTMMMKpo6Horo 3<txJjeKTa npH KOHTaiae co 
CnnpTOBblM unw boahwm sn e KTpOA M TOM , 
KOTopbifi Bbiiue scfxJreKTa, QKa3biBaeMoro 
3KBMBaneHTHbiM Kon MHecTBOM cepe6pa b bmas 

Ag + ; 3aTeM npuBeAeHne cepe6pHHoro 
MaTepnana b KOHTaKT c o6pa6aTbtBaeMbiMM 
noaepxHocTbio, cnnpTOM unw aneiaponviTOM a^« 
BbicBo6o>KAe h ha mohob KOMnneKCOB cepe6pa. 
KpoMe Toro, HacTO«mee M3o6peTeHMe 

OTHOCMTCH K T0HK03epHMCTblM aHTMMHKDo6HblM 

MaTepHanaM a BHAe TOHKOM3MenbneHHoro 
nopoLUKa, nneHOK unw xnonbeB, KOTopbie 
BK/ifonafOT oahh kinn 6onee aHTMMHKpo6Hbix 
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MaTepwanoB nnii mx cnnaBOB Hnw mx 
coeAnneHHH, HMetomux pa3Mep sepeH MeHee 
200 hm, k MaTepnanaM b BHAe 
TOHKOM3MenbMeHHoro nopotuKa, nneHOK unw 
xnonbeB, Am KOToporo xapaKTepHo HanHMHe 

3TOMHOH HeynOpHAOMeHHOCTH, AOCTaTOHHOH p>n?\ 

Toro, MTo6bi npH KOHTaKTe MaTepnana co 
cnupTOBbiM nnn BOAHbiM anetcrponnTOM 
ooecneHHBanocb A/inTenbHoe BbicBo6o>KAeHMe 
aTOMOB, mohob, MoneKyn nnn KnacTepoB no 
KpaHHeii Mepe oAHoro aHTMMMKpo6Horo MeTanna 
b cnupTOBbiM nnn BOAHbiM snexTponHT B 

KOHL\eHTpaL|HH, AOCTaTOMHOM A^fl AOCTMJKeHMa 

noKanw30BaHHoro aHTHMHKpodHoro 34jcf>eKTa. 

AHTHMHKpo6HblH MaTepnan MO>KeT 6blTb 

nsroTOBneH npn BBeAeHMM btomhoh 
HeynopflAOHeHHocTH b 3apaHee 
cx|x)pMMpoBaHHbie TOHKne 3epHa 

HaHOKpHCTannnMecKoro (<20 hm) nopoiUKa, 
xnonbes v\m nneHOK OAHoro nnvi 6oriee 
aHTHMHKpo6Hbix MeTannoB nocpeACTBOM 
MexaHHMecKoPi o6pa6oTKM, HanpuMep npH 
OKaTMM MaTepwana, b ycnosMflx xoaoahom 
o6pa6oTKM. AnbTepHaTMBHO aTOMHaa 
HeynopHAoneHHocTb Mo>KeT 6biTb co3AaHa nepe3 

CMHTG3 TOHK03epHMCTblX HaHOKpHCTannHHeCKHX 

MaTepnanoB (nneHOK, xnonbeB nnw nopoujKoa) 
npn noMOU4H TexHMKH BaKyyMHoro HaHeceHHn, b 

XOAe KOTOpOH npOMCXOAHT COBMeCTHOe, 

nocneAosaTenbHoe nnn peaKTHBHoe oca>KAeHne 
aHTHMMKpo6Horo MeTanna Ha MaTpnL;e c 
aTOMaMM um MoneKynaMH Apyroro MaTepnana b 
TaKHX ycnoBMWx, KOTopbie no3BonaioT co3AaTb m 
noAAep>KMBaTb b MaTpHt^e aTOMHyto 
HeynopflAoneHHocTb. flpyron MaTepwan (nnn 
npHcaAKa) 0T6npaeTCfl M3 HHepTHbix 
6nonornHecKn cpBMecTMMbix MeTannoB, 
KucnopoAa, a30Ta, BOAopoAa, 6opa, cepw h 
ranoreHOB, a TaioKe okchaob, hhtphaob, 
Kap6nAOB, 6opnAOB, cynb<t>HAOB m ranoreHHAOB 
nioobro us wnM ooohx 3htm mm KpoGHoro MeTanna 
wnn 6HonorMHecKH cosMecTHMoro MeTanna. 
npeAnowTMTenbHbje 6nonorMHecKM 
coBMecTMMbie MeTannw BKnionaioT Ta, Ti, Nb, V, 
Hf, Zn, Mo, Si h Al. flpyn/ie MaTepnanbi MoryT 
BKniOMaTbCfl b aHTMMHKpo6HbiH MeTann b oahom 
h tom me nnn OTAenbHOM cafiTe, HanpuMep b 
caMTe Ag n/nnn okchaob cepe6pa t KOTOpbin 
MoweT, KpoMe Toro, coAep>KaTb, HanpnMep. Ta 
Hnn oKCHAbi TaHTana. AnbTepHaTHBHo Apyron 
MaTepkian mojkot BBOAHTbc« M3 aTMOcc|Depbi 
pa6oMero ra3a b XOAe oca)KAeHHH H3 napoBon 
ctDa3bi, HanpuMep, npn HanbineHMH nnw 
peaKTHBHOM HanbineHHM b aTMOco>epe, 
coAep)KameH aTOMbi nnn MoneKynbi Apyroro 
MaTepwana, HanpHMep KncnopOAa. 

npnroTOBneHHafl no cnoco6y HacTonmero 

H306peTeHMfl aHTHMHKpo6Hafl <})opMa 

cepe6pflHoro MaTepnana 6bina cj3H3MMecKM 
oxapaKTepM30BaHa, npn stom nonyMHnn 
cneAyJOiAne Hoawe xapaKTepMCTHKw: 

- no3HTMBHbiH ocTaTOMHbiH noTeHijHan E res t. 
M3MepfleMbiPi npoTMB CTaHAapTHoro sneiapoAa, 
Hacbiu^eHHoro KanoMeneM (HK3 (SCE)) b 1 M 
rMApoKCMAe KanMfl; 

- npeAnoMTWTenbHoe 3HaMeHHe cooTHOLueHMn 
TeMnepaTypw peKpncTannn3aL\nn k TeMnepaType 
tohkh nnasneHMfl b rpa/iycax K T rec /T m MeHbiue 
npHMepHo 0,33, a Hanoonee npeAnoHTMTenbHO 

- MeHbiue npHMepHo 0.30; 

npeAnoMTHTenbHaw TeMnepaTypa 
peKpMCTannM3ai^HM MeHbuie npHMepHo 140°C; 

- npeAnoHTMTenbHbiM pa3Mep 3epeH MeHbiue 
npHMepHo 200 hm, 6onee npeAnoMTHTenbHO - 
MeHbiue 140 hm m Han6onee npeAnoHTMTenbHO - 
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MeHbwe 90 hm. 

CMMTaeTCH, hto KajKflaa M3 npuBeAeHHbix 

4)H3MMeCKMX XapaKTepMCTMK, 3a MCKHtOMeHHeM, 

Mo>KeT 6biTb, TonbKo pa3Mepa nacTMLi, ecTb 
pe3yjibTaT Hannnnj? b MaTepMane stomhovi 
HeynopaflOMeHHOCTM. RpMBeAeHHbie 
xa pa KTep mct m km noMorawT MAeHTM<J)MLjMpoBaTb m 
AM0c{>epeHi^MpoBaTb cepe6p«Hbie MaTepnanw 
HacToamero M3o6peTeHM« ot Maiepnanos 
AOCTumyToro ypoBH* TeXHMKM, HaxoA«L^nxc« b 
ynopflA<>»eHHOM KpucTa/innMecKOM coctohhmm. 
npeAnoMTMTe/ibHbie HOBbie aHTMMMKpo6Hbie 
cepe6pHHbie MaTepnanw KaK BKAKwaioiAMe no 
cymecTBy ^ncToe MeTannnnecKoe cepe6po 6unn 
0xapaKTepn3O8aHbi c noMouibio TaKnx MeTOAOB, 
KaK An<t>paKqnfl pemreHOBCKMx nyneii (XRD) 
peHTreHoaneinpoHHafl cneiapocKonn« (XPS) m 

MaCC-CneKTDOMeTpH« BTOpMHHblX MO HOB (SIMS), 

npn oca>KAeHMH b aTMOco>epe MHepTHoro ra3a, 
TaKoro KaK apron. Oah3ko b tom cny^ae, KorAa 
aTMoccfcepa pa6owero ra3a coa©P>kmt KMcnopoA, 
MaiepMaribi BK/itonaioT MaTpMLjy w3 npaKTMMecKM 
MMCToro MeiannnwecKoro cepeopa m oAHoro mhm 
o6omx M3: OKCMAa cepeopa m aTOMOB nnvi 
MoneKyn 3axBaMeHHoro mam a6cop6npoBaHHoro 
KMcnopoAa. flono/iHMTenbHbiM 
AM(|xt>epeHi4Mpyiou4MM npn3HaKOM MaiepnanoB 
HacTo^Lnero M3o6peTeHMH aenfleTCfl HanMnne 

ABOMHMKOBOrO DOCTa KpMCTa/l/lOB B 3epHMCTOM 

CTpyiaype, KOTOpbie OTMenaioTCfl npM 
npocBeHMBafomeM aneiorpOHHOM MMKpocKonMM. 

Ha 4>nr. 1 npMBeAeHa c|DOTorpac})M*, 
nonyneHHafl npn npocBeHMBaioii^eM aneiopoHHOM 
MUKpocKonuM cepe6pflHoro noKpbiTMH, 
HaHeceHHoro no MeTOAy HacTOflinero 
M3o6peieHM« HanbineHMeM, MAAK>CTpMpyK>unafl 
pa3Mepw 3epeH m AecfieKTw abomhmkoboi-o pocTa. 

Ha cfwr. 2 npMBeAeHa <£oTorpacfc>Mfl, 
nonyMeHHaa npw npoceeMMBaiomeM sneKTpOHHOM 
MMKpocKonMM nneHKM 4)Mr. 1, noABeprweMca 
oT^nry, Ha kotodom bmaho ysennHeHMe pa3Mepa 
3epeH m Ha/iMMMe ABOMHMKOBbix KpucTannoB, 

Bbl3BdHHblX OT>KMrOM. 

KaK OTMeManocb BbiLue, HacTOHLnee 
M3o6peTeHne MMeeT npuMeHeHne, BbixoA«u^ee 
3a paMKM aHTMMMKpo6Hbix MaTepManoB. OAHaKO 
b HacTOfltneM onucanuM M3o6peTeHne 
pacKpbiBaeTCfl npMMeHMTenbHO k 

aHTMMMKp06HblM MeTan/iaM, KOTOpbie «BnflK)TCfl 

unnKXJTpaTMBHbiMM npMMepaMn npMMeHeHM* 
Apyrwx MeTannoB, cnnaBOB MeTannoB m 
coeAMHeHMM MeTa/inoB. npeAnoHTMTenbHbie 
MeTannbi BKnionafOT Al m Si, a TaioKe 
sneMeHTbi-MeTan/ibi M3 cneAyfOL^Mx rpynn 
nepMOAMMecKOM Ta6nMi4bi: NIB, IVB, VB, VIB, 
VIIB, VIIIB, IB, IIB, MIA, IVA m VA (sa 
MCKnioMeHneM As) b nepnoAax 4, 5 m 6 (cm. 
riepMOAMMecKyK) Ta6nnL|y, ony6nMKOBaHHyjo b 
MepK MHAeKce, 10-e M3A- 1983 (Merck Index 
10th Ed. , 1983, Merck and Co. Inc., Rahway, 
N.J., Martha Windholz). Pa3fiMMHbie MeTa/uibi 
MMewT pa3HyK> CTeneHb pacTBopuMOCTM. OflHaKo 
co3AaHne m noAAep>KaHMe, b cooTBeTCTBUM c 

HaCTOfllAMM M306peTeHMeM, aTOMHOM 

Heynop«AOMeHHOcTM npMBOAMT k ycwneHMK) 

paCTBOpMMOCTM (BblCBOOO)KAeHM«) MeTa/T/ia B 

BHfle mohob, aTOMOB, MOAeKyn kinn icnacTepOB b 
cooTBeTCTBywmiiM pacTBOpMTenb, T.e. 
pacTBopMTe/ib, KOTOpbiM noAXOAUT f\nn AaHHoro 
Maiepnana, b TMnnHHOM cnynae b nonnpHwii 
pacTBopM Ten b , s cpaBHeHMM c ypoBHeM 
pacTBopuMocTM MaTepwana b ero HopManbHOM 
ynopflAoneHHOM coctoahmm. 

MeAMMMHCKMe ycTpoMCTBa, M3roTosneHHbie 
M3 aHTMMMKpo6Horo MaTepwana HacT05?mero 
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M3o6peTeHMfl, BKmonaioiUMe ero, wnw noKpbiTbie 

aHTMMMKDO^HblM MaTepManOM, o6b!HHO 

npMBOA«TCfl B KOHTaKT CO CnMpTOBblM MAM 
BOAHbIM SneKTponWTOM, BKnJOMaiOLAMM )KMAKOCTb 

opraHM3Ma (HanpuMep, KpoBb, Mony, cnK)Hy) nnn 

TK3HM OpraHM3Ma (HanpMMep, KO>Ky, MblLUI4bl MAM 

koctm) b TeneHiie AK>6oro nepnoAa BpeMeHu, 
AOCTaTOMHoro An« pocTa MHKpoopraHM3Ma Ha 

nOBepXHOCTM yCTDOMCTBa. TepMMH "CnMpTOBblM 

unw BOAHbiM aneiaponMT" BKntonaeT TaioKe renw, 
ocHOBaHHbie Ha cnnpTe Mnvi BOAe. B 
6onbLUMHCTBe cnynaes Taioie ycTpoMCTBa 
npeACTaBnflK)T co6om ycTpoMCTBa MeAHMMHCKoro 
Ha3HaMeHM«, HanpMMep KaieTepbi, MMnnaHTaTbi, 
TpaxeoTOM m h ecKM e Tpy6KM, opToneAHMecKne 
iiJTM4)Tbj, MHcynnHOBbie HacocbJ, MaTepnanw Ana 
3aKpbiTM« pan, ApenawHbie ycTpoMCTBa, noBfl3ioi, 
ujyHTbi, coeAMHMTenbHbie nacTM, npoTesbi, 
boa m Ten m puTMa, Mrnbi, XMpyprviMecKvie 
MHCTpyiyieHTbi, 3y6Hbie npOTe3bi, 

BeHTMnflLiwoHHbie Tpy6KM m AP- OAHaKO cneAyeT 
MMeTb b BMAy, mto HacTOflinee M3o6peTeHne He 

OrpaHMHMBaeTCfl TaKMMM yCTpOHCTBaMM, HO 

oxBaTbiBaeT m Apyrwe ycTpoiicTBa, npuMeHMMbie 
b MeAMKo-caHMTapHOM noMoiAH HaceneHUfo, 
TaKne KaK cTepMnbHwfi nepeB«30MHWM MaTepnan, 
oAe?KAa m o6yBb, usAennyi amhhom rwrvieHbi, 
HanpMMep neneHKM, npoKnaAKM, mam 
Mcnonb3yeMbie b 6mom6aml4mhckom mhm 
6MOTexHonon/mecKOM naoopaTopHOM 

OOOpyAOBaHMM, TaKOM KaK CTOnbl, nOKpblTMfl 

orpa>KAeHMM m CTeHOK m t.a. TepMMH 

"MeAML|MHCKOe yCTDOMCTBO" B KOHTeKCTe 

HacTOflLAero M3o6peTeHM« m c|30pMynbt 
M3o6peTeHMa MMeeT ujMpoKoe 3HaMeHMe, 
BKAKwafl see TaKMe ycTpoficTBa. 

yCTDOMCTBO MOJKeT 6bJTb BbinOnHeHO M3 

nioooro noAXOAflmero MaTepMana, HanpMMep M3 
MeTannoB, BKnfOHaa CTanb, anraMMHMM m ero 
cnnaew, naTeKca, HennoHa, CMAMKOHa. cno>KHoro 
nonM30>Mpa, CTeioia, KepaMMKM, 6yMarM, tiohm m 
ApyrMx nnacTMMecKMx m pe3MH08bfX MaTepManoB. 
flnfl nonb3oaaHMfl b AOMaiuHMX ycnoBMflx 

Me AM HM HCKOe yCTDOMCTBO AOn>KHO 6blTb 

BbinonHeHO M3 6MonorMMecKM MHepTHoro 
MaTepMana. Yctpomctbo Mo>KeT npMHMMaTb 
nfo6y*o 4x3pMy, onpeAenaeMyto c0epOM ero 
npMMeHeHMfl, BapbMpyn ot nnocKMX nnacTMH ao 
Amckob, CTep>KHeM m Tpy6oK AJi* MccneAOBaHM^ 

nonOCTeM. llpM STOM yCTDOMCTBO MO>KeT 6blTb 

«ecTKMM MnM tm6kmm, 3tot napaMeTp TaK?Ke 
onpeAenneTCfl npeAnonaraeMOM cc^epoM 
npMMeHeHMfl. 

AHTMMMKpo6Hbie nOKpblTMH 

B COOTBeTCTBMM C HaCTOfllAMM M3o6peTeHMeM 
aHTMMMKD06HOe nOKpblTMe HaHOCflT B BMAe 

tohkom MeTannMMecKOM nneHKM Ha oAHy mam 
fconee noeepXHOCTeM MeAM i^MHCKoro ycTpoMCTBa 

C nOMOlAbK) TeXHMKM OCa>KAeHM51 M3 napOBOM 
CpeAbJ. B COOTBeTCTBMM CO BCeMM M3BeCTHblMM B 

TexHMKe cnococaMM <f)M3MHecKoro napoBoro 
oca>KAeHMfl MeTannw oca>KAaKrr M3 napa, 
o6bWHO aTOM k aTOMy, Ha nOBepXHOCTM 
cyocTpaTa. 3tm TexHonorMM BKAK)MatOT 
BaKyyMHoe MnM Ayrosoe McnapeHMe, HanuneHMe, 
HanbineHMe c npMMeneHMeM MameTpOHa m 
3neKTpooca>KAeHMe mohob. Oca>KAeHMe 

npOBOAMTCfl T3KMM o6pa30M, HTo6bl C03AaTb 

aTOMHyra HeynopnAOMeHHocTb, b cooTBeTCTBM m c 
npMBeAeHHbiM BWiue onpeAeneHMeM. llpM stom 
npaKTMKyjoTCfl pa3AMHHbie ycnoBM« aih 

C03AaHMfl aTOMHOM HeynOpJIAOMeHHOCTM. 
06bNHO T3KMX yCAOBMM M36eraK)T npM 
MCnOAb30BaHMM TeXHMKM HaHeceHMJI TOHKMX 

nneHOK, LjenbK) kotodom ABAfleTCfl co3A3HMe 
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nmijeHHOM qe<J)eicroB f rnaAKOM m nnoTHOM nneHKM 
(cm., HanpMMep, npMBefleHHyio Bbiiue paobTy J.A. 
Thorton). PaHee npM MccneAosaHUM fleMCTBMfl 
TaKMX ycnoBMM 6bino noKa3aHo, mto ohm He 

npHBOflflT K nOBblUJeHMK) paCTBOpMMOCTM 

nonynaeMbix npn stom noKpbmiit 

npeflnoMTMTe/ibHbie ycnoBMa, KOTopbie 
npuMeHWKDTCfl Ann coaflaHMfl stomhom 
HeynopHfloneHHOCTM b npou,ecce ocawAeHMH, 

BIOltOMaKJT: 

HM3icyK) TeMnepaiypy, KOTopaa 
noAAep>KMBaeTCfl Ha noKpbtBaeMofi nosepXHOCTM 
TaK, HTo6bi oTHoiueHne TeMnepaTypbi cy6cTpaTa 
k TeMnepaType tohkm nnaeneHMfl MeTanna (b 
rpa^ycax Ke/ibBUHa) 6bino MeHbwe 0.5, oonee 
npeflnoMTMTenbHO - MeHee 0.35 m Han6onee 
npeflnoMTHTeribHO - MeHee 0.3, npM stom MoryT 
He o6«3aTenbHO co6nfOAaTbca oflHO v\nv\ 06a M3 
cneAyfou4nx ycnoBnw: 

- AasneHne, noBbiiueHHoe b cpaBHeHMM c 
HopManbHbiM (mhm OKpywawmeii cpeAN), r.e. Ann 
BaKyyMHoro McnapeHMa - 6onee 0.001 fla (0.01 
mT), b cnynae McnapeHun c paccenHneM ra3a 
(anetcrpoocawABHtiH noA AasneHMeM) nnn 
peaKTHBHoro AyroBoro HcnapeHMfl - 6onee 3 na 
(20 mT); b cnynae HanbineHM*: 6onee 10 ria (75 
mT); b cnyMae HanbineHMfl c noMotubK) 
MameTpoHa: 6onee 1,3 na (10 mT); h b cnynae 

. 3neKTpooca)KAeHnn mohob: 60/iee npuMepHO 30 
na (200 mT); m 

- noAAep>KaHMe yrna nafleHMfl noKpbiBatou^ero 
noTOKa na noKpbiBaeMy»o nnocKOCTb Ha ypoBHe 
He MeHee, weM 75° m npeAnomMTenbHO - Ha 
ypoBHe MeHee 30°C. 

MeTanribi, Mcnonb3yeMbie Ann noKpbiTMH, 

M3BeCTHbl CBOMMM aHTMMMKpOOYlbIMM 

cbom ctb a m m . KpoMe Toro, Ann ncnonb30BaHnn b 

Go/lblllM HCTBe MeflML^MHCKHX yCTDOMCTB 

npuMeH^eMbiM MeTann AonweH yAOBneTBopnTb 
TaioKe Tpe6oBaHMK) 6no/iorMMecKOM 

coBMecTMMOCTH. npeAnoMTMTenbHbie MeTa/inbi 
BKmonafOT 6naropoAHbie MeTannbi Au, Ag, Pi, Pd 
m Ir, a T3K>Ke Sn, Cu, Sb, Bi m Zn mhh 
cnnaBbi, v\m coeAMHeHun stmx ham Apyrox 
MeTannoB. Han6onee npeAnosTHTenbHbi Ag m/im 
Au v\nvi cnnaBW h/im coeAMHeHna oAHoro mjim 
6onee tbkmx MeTannoB. 

riOKpblTMe (JjOpMMpyeTCfl B BUfle TOHKOM 

nneHKM no KpafiHeti Mepe Ha nacTM noBepxHocTH 
MeAML4MHCKoro ycTpoMCTBa. flpn stom nneHKa 
MMeeT Tonu^MHy He 6onee, neM 3to TpeGyeTca 
Ann ooecneneHMJi noAABpwaHMfl A^MTenbHoro 
Bbiceo6o>KAeHM5i mohob b TeneHMe npneMneMoro 
nepwoAa BpeMeHM. B stom cb«3m Tonu^MHa 
BapbMpyeT b 3aBMCMMocTM ot BMAa MeTanna b 
noKpbiTMM (Bbi6op KOToporo onpeAenfleTca 

paCTBOpM MOCTbK) M y CTOM M M B OCTbtO K 
MCTMpaHMto) M CTeneHM aTOMHOM 

HeynopflAoneHHOCTM (a b cbh3m c stmm m 
pacTBopMMocTM) noKpbiTMM. TonujMHa flon>KHa 
6biTb AOCTaTOMHO ManoM, c TeM HTo6bi noKpbiTMe 
He npMBOAMno k OTKnoHeHMio pa3MepoB ot mx 
HOMMHanbHbix 3HaneHMM, a Ta»oKe He cHMJKanc 
rw6KOCTM ycTpoMCTBa b npeAnonaraeMOM ccjaepe 
era Mcnonb30BaHMfl. rioKa3aHo, mto b tmhmhhom 
cnynae ToniAMHa noKpbiTMn MeHee 1 MMxpoHa 
o6ecneHMBaeT AOCTaTOMHyto A^nTenbno 

nOAAepJKMBaeMyK) aHTMMMKD06HyK> aKTMBHOCTb. 

YBenMMeHMe TontHMHbi mombj npaKTMKOBaTbcn b 
3aBMCMMOCTM ot Tpe6yeMOM CTeneHM 
BbicBo6o»AeHM« MOHa MeTanna b TeneHMe 
onpeAeneHHoro nepMOAa BpeMeHM. npM stom 
AocTMweHMe tojiiumhw noKpbiTMM 6onee 10 

MMKpOHOB HBnReTCfl AOporOCTOWU^MM M oCblMHO 

He Tpe6yeTCH. 
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AHTMMMKD06HblM SCfxjDeKT nOKpblTMfl 

AOCTMraeTC* npM KOHTaiae ycTpoMCTBa co 

CnMpTOBbIM MnM BOAHbiM SneKTDOnMTOM, T3KMM, 

HanpMMep, KaK >KMAKOCTb opraHM3Ma MnM TtcaHb 
opraHM3Ma, b xoAe KOToporo npoMCXOAMT 
BbicBo6o)KAeHMe mohob, aTOMOB, Mone«yn mam 
KnacTepoB MeTanna. KoHi^eHTpai^MJi MeTanna, 
Heo6xoAHMa« f\nn Bbipa6oTKM aHTMMMKpo6Horo 
scJxJjeKTa, BapbMpyeT ot MeTanna k MeTanny. B 
o6meM cnynae, b tbkmx wmakocthx Tena, KaK 
nna3Ma, cbiBopoTKa kdobm mam MOMa, 

aHTMMMKpo6HblM 3Cjxt)eKT AOCTMTaeTCfl npM 

KOHqeHTpaLiMflx MeHee 0.5-1.5 MKr/Mn. 

B03MO)KHOCTb AOCTM>KeHMfl fl/'HTenbHOrO 

BbicBo6o)KABHM mohob, aTOMOB, MoneKyn MnM 
KnacTepoB MeTanna onpeAenneTCfl MHOJKecTBOM 
qbaKTopoB, cpeA^ KOTopbix TaKMe 
xapaxTepMCTMKM noKpbiTMM, KaK ero cocTaB, 
cTpyKTypa, pacTBOpMMocTb m TonuiMHa, a TaioKe 
xapaKrep Toro OKpy>KeHMfl, b kotopom 
ycTpOMCTBo 6yAeT McnonbsosaTbcy?. ripM stom c 

nOBWLUeHMeM ypOBHfl aTOMHOM 

HeynopHAOMeHHOCTM KonM^ecTBO 

BbtCB060)KAaeMblX B eAMHMl^y BpeMeHM MOHOB 

MeTanna 6yAeT yBenMHMBaTbcn. TaK, HanpMMep, 
nneHKa M3 cepe6pa b BMAe MeTanna, 
HaneceHHaa npM noMOU4M pacnbineHMq 
MameTpoHOM npM KoscfKjDMi^MeHTe T/T m <0.5 m 
AaBneHMM pa6oMero ra3a oKono 0.9 na (7 

MTopp) npMBOAMT K BblCB06o>KAeHMIO b TeMeHMe 

10 Aneii npMMepHO 1/3 Toro KonMMecTBa mohob 
cepe6pa, KOTOpoe BbicBo6o)KAaeT nneHKa, 
co3AaHHafl b cxoAHbix ycnoBM^x, ho npM 
AasneHMM 4 fla (30 MTopp). Co3AaHMe nneHOK c 
npoMe>KyTOMHOM CTpyirrypoM (HanpMMep, npM 
noHMweHHOM AasneHMM, yMeHbiueHHOM yrne 
naAeHMfl m t.a) npMBOAMT k nonyneHMK) 
npoMejKyTOMHbix OTHOCMTenbHO yKa3aHHbix Bbiiue 
xapaiaepMCTMK b bicB o6o>KAe h m a Ag, KOTopbie 
onpeAenatoT b 6MOTecTax. TaK, b cootb6tctbmm 
c HacToniAMM M3o6peTeHMeM, npeAnaraeTcn 
cnoco6 perynMpoBaHM« BbiC8o6o>KAeHMfl 
MeTanna M3 MeTannMMecKMx noKpbiTMM. ripM 
3TOM AJin AOCTMKeHMfl MeAneHHoro 

BblCB060>KAeHMfl M3rOTaBnMBaK)T nOKpblTMfl C 
HM3KOM CTeneHbKD aTOMHOM HeynopHAOHeHHocTM, 

TorAa KaK f\nn AOCTMweHMH 6b>cTporo 

BblCB060>Kfl eH M ft Heo6XOAMMO nonyHMTb BblCOKMM 

ypoBeHb aTOMHOM HeynopHAOMeHHOCTM. 

B cnywae HaHeceHMfl nenpepbiBHbix 
oAHOpoAHbix noKpbiTMM BpeM«, Heo6xoAM Moe 
Ana pacTBopeHMfl, npeACTaBnweT co6om 
qbyHKqMio TonLijMHbi nneHKM m xapaiaepa 

OKpy>KeHMfl, B03AeMCTBMK) KOTOpOTO TaKMe 

noKpbiTMM noABeprafOTca. npM stom 

3B B M CM MOCTb OTHOCMTenbHO TOnLUMHbl HOCMT 

nMHeMHbiM xapaicrep, T.e., HanpMMep, 
AByxKpaTHoe yBenMMeHMe Tonu^MHbt nneHKM 
npMBOAMT k AByxKpaTHOMy yBenMHeHMK) cpoKa ee 

Cj)yHKU,MOHMpOBaHMH. 

(IpM 3T0M OKa3blBaeTCfl B03MO)KHblM 

KOHTponM poBaTb BbiCBo6o>KAeHMe MeTanna M3 
noKpbiTMM 3a cneT co3AaHMR tohkom 
noKpbiBafomeM nneHKM c MOAynMpoBaHHOM 
cTpyKTypo^. TaK, HanpMMep, noKpbiTMe, 
HaHOCMMoe c noM0U4bK> HanbineHMn 
MameTpoHOM npM Mcnonb3oaaHMM hmskoto 
AaBneHMM pa6onero ra3a (HanpMM. 2 fla (15 
MTopp)) b TeseHMe 50% BpeMeHM HaHeceHMfl m 
npM BbicoKOM AasneHMM b ocTaBtUMMcn nepMOA 
BpeMeHM (npMM. 4 Ha (30 MTopp)) AaeT b 
HasanbHOM nepMOAe 6bicTpoe BbiCBo6o)KAeHMe 
mohob MeTan/ia, a 3aTeM HacTynaeT 6onee 
npoAon>KMTenbHbiM nepMOA MeAneHHoro 

BblCBOOO^AeHMH. 3TOT TMn nOKpblTMfl 
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xapaiaepM3yeTcq Hpe3BbmaMHOM 

3<£4>eKTMBHOCTbK> npn MCno/lb30BaHHM B T3KMX 

ycTpoMCTBax, KaK MoneTOHHUKOBbie KaTeiepw, B 
KOTopbix Tpe6yeTcn flocTMMb BHa^ane 6bicTporo 

BblCB060WfleHM« Aflfl CXJ3AaHMfl cpeflHwx 

aHTMMMKpo6Hbix KOHu.eHTpau.MM c noc/ieAyKJi^MM 

CHMKeHMeM CKOpOCTM BblCBo6o^qeHHfl 

noflflepwaHMfl KOHLjeHTpau,MM mohob MeTanna b 
TeneHMe pnga HeAenb. 

TeMnepaTypa cy6cTpaTa b xofle HaHeceHM* 
nofl BaKyywoM He flon>KHa 6biTb HacTO/ibKO 

HM3KOM, npM KOTOpofi MOr 6bl npOM30MTM OT?KHr 

hjim peKpncTan^n3aqna noKpbuna b cnynae ero 
nepeHoca b 6onee Tennbie ycnoBwa 
OKpyjKajou^ew cpeflbi mjim cpeflbi, b KOTopoPi oho 
6yfleT ncnonb30BaTbCfl (HanpuMep, b opraHM3M c 
xapaiaepHOM nnn Hero TeMnepaiypofi). TaK, ■ 
npweMJieMbiM aT, npw kotopom pa3^nMne 
3HaMeHMM TeMnepaiyp Mex<Ay TeMnepaTypoM 
cyocTpaTa bo Bpewm oca>KAeHMH m kohohhom 
TeMnepaTypoM ncnonb30BaHHfl, 6yAeT 
BapbM poBaTb ot MeTanna k MeTanny. flna 
6onbuinHCTBa npeAnoMTMTeribHbfx MeTannoB, b 
MacTHocTM Ag u Au, npeflnoHTMTenbHbie 
3HaMeHMA TeiwnepaTypbi cyocTpaTa cocTaBnflK>T 
ot -20 flo 200°C n 6onee npeAnoHTMTenbHO - ot 
-10 ao 100°C. 

B COOTBeTCTBMM C HaCTOfllAMM 

M3o6peTeHMeM, 3tomhom Heynop«AOMeHHOcTM 

MOWHO AOCTUMb npM M3rOTOBneHMM K0MnO3MTHblX 

MeTa/innMecKnx MaTepnanoB, KOTopbie 
npeACTaBriflKDT co6om MaTepManw, coAepwamMe 
oamh v\m 6o/iee aHTMMUKpoSHbix MeTannoB b 
MeTa/i/iM necKOM MaTpwue, KOTopan BK/ifonaeT 
aTOMbi M/in MoneKy/ibi, oT/iMMHbie ot 

aHTMMMKD06HblX MOTannOB. 

Mcnonb30BaHHan b HacToaineM M3o6peTeHMM 
TexHMKa M3roTOBneHMfl KOMno3MTHoro MaTepwana 
npeflCTaBnneT co6om coBMecTHoe unw 
nocneAOBaienbHoe oca>KAOHMe 
aHTMMMKpo6Horo(bix) MeTanna(oB) BMecTe c 
oflHMM M/iM 6onee MHepTHbiMM 6Mo/iorvmecKM 

COBMeCTMMbIMM MeTaWiaMM, OT06paHHblMM M3 

Ta, Ti, Nb, Zn, V, Hf, Mo, Si, Al m cn/iaBaMM 
3Tmx MeTa/inoB MnM Apyrvix sneMeHTOB - 
MeTan/iOB, KOTopbie 8 tmrmmhom cny^ae 
npeACTaBfiflKn co6om nepexoflHbie MeTannw. 
TaKne MHepTHbie MeTannw nMe»OT OTHM^Hbie ot 
aHTMMHKpo6Hbix MeTannoB aTOMHbie paAnycbi, 
HTO npuBOAMT k co3AaHM»o b npouecce 
oca>KAeHMa aTOMHOw HeynopaAOHHocTM. CnnaBbi 
Tararo Bn,qa MoryT TaioKe Mcnonb30BaTbCfl aha 
CHn>KeHM« AMcj5c})y3MM aTOMOB, CTa6nnn3npy« 
TeM caMbiM Heynop^AoweHHyK) CTpytaypy. fln* 
M3roTOBneHmi nneHOK npeAnoHTMTe/ibHo 
npmvieHj?Tb o6opyAOBaHne, npncnoco6neHHoe 
Ana HanecenMfl b pa3/inMHbie caMTbi-MniueHu 

Ka^AOro M3 aHTMMMKD06HblX M MHepTHbJX 

MeTa/inoB. B cnynae nocneAOBaTenbHoro 
oca>KAeHMfl cnoeB c/iom(m) MHepTHoro(bfx) 
MeTa/ina(oB) Aon?KHbi 6biTb npepbisncTbiMM, 
npeACTaBnflj? co6om, HanpuMep, octdobkm 

BHyTpM aHTMMMKD06HOM MeTa/lflHHeCKOM 

MaTpML|bi. 3HaneHMe KOHewHoro KoscJx^ni^MeHTa 
OTHOLUeHMfl COAepMOHMfl aHTMMHKpo6Horo(bix) 
MeTa/i/ia(oB) k MHepTHOMy(biM) MeTanny(aM) 
AO/who 6biTb 6onee 0.2. Han6onee 
npeAnoMTMTenbHbtMM nHepTHbiMM MeTannaiwn 
«BHflK)TCfl Ti, Ta, Nb m Zn. Bo3mo)kho Taione 

C03AaTb aHTMMMKD06H0e nOKpblTMe M3 okcmaob, 
Kap6MAOB, HMTpMAOB, CynbCfDMAOB, 6opMAOB, 

ranoreHMAOB MnM mAPHflOB oahoto nnn 6bnee 
aHTMMMKpoCHbix MeTannoB m/hhm oahoto vwn 
6onee HHepTHbix MeTannos aha AOCTHweHMH 
Hy)KHoii aroMHow HeynoppAOMeHHocTM. 
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flpyrow bha KOMno3MTHoro MaTepwana, 
BXOAfliAMti b paMKM HacTosiAero M3o6peTeHMH, 
n3roTaBnnBafOT c noMotubfo TexHMKH 
cf>M3MHecKoro McnapeHMfl b npoi^ecce 
peaKTMBHoro. coBMecTHoro wnn 

nocneAOBaTenbHoro oca)KAeHMfl pearnpyrcu^ero 
MaTepwana Ha TOHKyjo nneHKy 
aHTMMHKpo6Horo(bix) MaTepnana(os). 
Peampyiou^HM MaTepwan npeACTaBnaeT co6ofi 
okcma, HMTpMA, Kap6nA, 6opnA, cynb<t>MA, 
ruApuA nnn ranoreHMA aHTMMHKpo6Horo n/nnn 
MHepTHoro MaTepwana, o6pa30BaHHbiM in situ 

npM MH-beL|MpOBaHMM COOTBeTCTByiOLAMX 

peareHTOB nnn ra30B, coAep^ainMX Te >Ke 
noAXOAfliAne areHTbi 

(T.e. B03Ayx, KMcnopoA, BOAy, a30T, 
boaodoa, 6op, cepy, ranoreHbi) b KaMepy, rAe 
ocyiAecTBnaeTCfl HaHeceHne. ATOMbi nnn 
MoneKynw stmx ra30B MoryT Taione 
a6cop6VipoBaTbcfl nnn 3axBaTbiBaTbc« 
MeTannnnecKOM nneHKow Ann co3AaHMH aTOMHoii 
HeynopflAoneHHocTn. PeareHTbi MoryT 
HenpepbiBHo noAaBaTbcw b xoAe oca>KAeHM« f\nn 
i^eneii coBMecTHoro oca>KAeHMfl nnn MoryT 
noAaBaTbca b bha© MMnynbcoB nns\ AocTH)KeHnn 
nocneAOBaTenbHoro Tuna oca>KAeHHR 
OKOHHaTenbHoe 3HaneHne Koac^c^ni^MeHTa 
OTHOLueHMfl aHTMMMKpo6Horo(bix) MeTanna(oB) k 
npoAyjay peaKMMn Aon>KHo 6biTb Bbiiue 0.2. 
Han6onee npeAnoMTMTenbHbiMM peareHTaMM 
^BnatoTCfl B03Ayx, KucnopoA n BOAopoA- 

BbiiuenpMBeAeHHafl TexHMKa oca>KAeHMfl, 
npHMeHHeMaa f\r\n M3roTOBneHna KOMno3HTHbix 
noKpbiTMM, MoweT coMeTaTbca Mnn He 
coweTaTbCfl c onucaHHbiMn Bbiuie 4>aKTopaMn: 
noHnmeHMeM TeMnepaTyp, co3AaHneM BbicoKoro 
AaBnenna pa6onero ra3a m noAaep>KaHMeM 
HM3KMX yrnoB naAeHUR DpeAnoHTHTenbHo 
noAAep>KMBaTb oaho nnn 6onee M3 ycnoBMfi 
npuBeAeHHoro nepe^H« f\n* ycwneHUfl btomhom 
HeynopPAoneHHocTM b noKpuTKiw. 

MojKeT AaTb onpeAeneHHbiM nono>KMTenbHbiii 
3<txfc>eKT cnoco6, BKn»OHaHDU4MM BBeAeHne no 
cnoco6y HacTO«mero M3o6peTeHn« nepeA 
oca>KAeHMeM aHTMMHKpo6Horo Maiepnana 
aAre3MOHHoro cnoa Ha noKpbiBaeMoe ycTpowcTBO 

B COOTBeTCTBMH C M3BeCTHbJMM B TeXHMKe 

MeTOAaMM. HanpuMep, Ha naTeKCHoe ycTpoiiCTBo 
mo>kho BHanane HaHec™ enow Ti, Ta nnn Nb Ann 
noBbiiueHMH aAre3MM HaHocMMoro 3aTeM 

aHTMMMKD06HOro nOKpblTMfl. 
AHTMMMKpo6Hbie nOpOUJKM 
AHTHMHKpOOHbie nOpOUJKM, BKnHDHafl 

HaHOKpncTannnHecKMe nopoujKM h nopoiuKM, 
nonyMeHHbje Ha ocHOBe 6bicTpo oTBepAeBarcunMX 
xnonbeB unw 4>onbrn, MoryT 6biTb npuroTOBneHbi 
npn HanuMMH 3tomhom HeynopnAOMeHHocTH c 
qenbfo ycuneHun pacTBopuMOCTn. flopoiuKvi b 
BMAe HMCTbix MeTannos, cnnaBOB MeTannoB nnn 

MX COeAMHeHMM, T3KMX K3K OKCMAbl MeTannOB MJ1H 

conM MeTannoB, MoryT 6biTb Mexa h m MecKM 
o6pa6oTaHbi MnM onaTbi f\na BBeAeHM« b mx 
CTpyfaypy 3Tomhom Heynop«AOMeHHocTM. ripM 
BBeAeHMM aTOMHOM HeynopnAoneHHocTM TaKMM, 
MexaHMMecKMM, cnoco6oM Tpe6yeTc« co3AaHMe 
ycnoBMM, BKnHDHajou^MX HM3KMe TeMnepaTypbi 
(T.e. TeMnepaTyp, HM>Ke TeMnepaTypbi 
peKpMCTannM3ai^MM MaTepnana) atia rapaHTMM 
Toro, MTo6bi hm o)KMr, hm pet<pMCTannM3au,Mfl He 
6yAyT MMeTb MecTo. TeMnepaTypa BapbMpyeT ot 
MeTanna k MeTanny, npM stom ee 3HaseHMe 
yBenMMMBaeTCfl b cny^ae ennaaa MnM npMMecM. 

M3roTaBnMBaeMbie b cx5otb6tctbmm c 
HacTOfliAMM M3o6peTeHMeM nopoujKM Moryr 
Mcnonb30BaTbCfl b pa3nMHHbix 4x)pMax, 
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Hanpuwep b BMfle KpeMOB fl/ia Hapywnoro 
npMMeHeHn«, KpacoK Mnn nunmx noxpbiTnfi. 
AribTepHaTMBHo, nopoiuoK Ana flanbHeiiujero 
Mcnonb30BaHM« ero b KanecTBe MaTepnana b 
MeAMi^MHCKMX ycTponcTBax Hnn ah« HaHeceHna 

Ha HHX nOKpblTHM M0JK6T 6blTb BKHJOHeH B 

nonnMepHyto, KepaMHMecKyw nnn 

MeTannnMecKyK), MaTpnLjy. 

ToHK03epHncTbie nnw HaHOKpucTan/iMHecioie 
Maiepna/ibi Ha ocHOBe AHTHMKKpo6*Hbix 
MeTannoa 

CflOC06bl npMrOTOB/ieHMR TOHK03epHHCTblX 

Mnn HaHOKpHCTanniiwecKHX MaTepnanoB H3 
napoBOM qba3bi xopoiuo M3BecTHbi n onncaHbi b 
iimepaiype. Tax, HanpuMep, 

HaHOKpucTan/iMMGCKMB MaTepnanw wioryT 6biTb 
npuroTOBneHbi c noMoinbio MOAnqbnKaunn 
daHflapTHoro MeTOAa KOHAeHcaLjnn b nHepTHOM 
ra3e. Oca>KAaeMbin MaTepnan BbinapMBatoT M3 
aneKTpMMecKM HarpeBaeMon (oro) BaHHbi nnn 
Turna b aTMOcqbepy MHepTHoro ra3a p TaKoro Kax 
aproH nnn rennn, npn AasneHnn ot 5 flo 7 
Topp. TeMnepaTypa BaHHbi AonwHa 6biTb 

flOCTaTOHHO BblCOKOH fl/lfl TOTO, MT06bl 

noAAepMUBaTb npneMneMbin yposeHb AaBneHna 
napoB MHTepecyrau^ero MaTepnana. B cnynae 
MeiannoB npneMneMoe AaBneHne napa o6bNH0 
AocTkiraeTCH npn TeMnepaType npmviepHO Ha 
100 oq BblLue tom km nnaB/ieHMH MeTanna. B 
cbr3m c HannMneM m ewa t om h bix CTonKHOBeHnn c 
aTOMaMH paoonero ra3a aTOMbi BwnapnsaeMoro 
MaTepnana Tep*K)T km HeTnnecxy io 3HeprnK> m 
KOHAeHCMpyHDTCfl Ha oxna>KfleHHOM cjwHrepe nnn 
cy6cTpaTe, KOTopbie noAAepwnBaioTCH npn 

TeMnepaType npnMepHo 77°K (oxna>KA©Hne b 
>khakom a30Te), b BMAe pbixnoro nopotUKa, 
xpynKnx xnonbeB nnn nneHOK, pa3Mep 3epeH 
KOTOpbix cocTaBJineT MeHee 20 hm. B cnynae 
nopoujKOB nnn xnonbeB co3AaK)T rny6oKnn 

BaxyyM (MeHee 5«10" e ria), noA KOTOpbiM ohh 
pereHepupytOT, npn stom nopowKn nnn xnonba 
OTAe/ifl»oTcw ot oxna^AeHHoro qbnHrepa m 
co6npaK)TCfl b oxna>KAeHHOM noByiuxe. 

ToHKraepHUCTbie MaTepna/ibi nonyMaroT 
aHanorMMHbiM cnoco6oM b xoAe rasoBon 
KOHAeHcai4Mn/oca>KAeHM« H3 naposoM qba3bi, 
TexHMKa nposeAeHM« KOToporo Taxace xopoiuo 
M3aecTHa. Hy>KHoro pe3ynbTaTa AOCwaioT npn 
M3MeHeHMM TeMnepaTypbt oxna>KAaeMoro 
qbMHrepa nnn cyocTpaTa n AaBneHHH ra3a a^* 

TOTO, MT06bl A^Tb B03MO)KHOCTb MaCTMLfaM 

BbipacTM ao HyjKHpro pa3Mepa, KOTOpbin 
npeAnoMTMTenbHo cocTasnaeT MeHee 5000 hm. 

BbtriM MccneAOBaHbi 
TOHK03epHMCTbie/HaHOKpncTannMHecKvie 

nOpOUJKM aHTMMMKD06HblX MeTaJlHOB, 

nonyHeHHbie no M3BecTHOMy b TexHMKe cnocooy, 
b pe3ynbTaTe nero 6wno BbiflBneHo, hto hx 
aHTMMMKpo6Hafl sqbqbeKTnBHOCTb HeAOCTaTOMHa. 
flnn BBeAeHMfl b MaTepnan bi aTOMHon 
HeynopflAOMeHHocTM Ha ypoBHe, aoct3tohhom 
fXna co3flaHMfl aHTMMMKpo6Horo sqbqbexra, 
ny>KHbiM A^fl HaHeceHMH noKpbiTMfl 
aHTMMMKpo6HbiM MeTann, cnnaB mjim coeAHHeHwe 
ocaroawT c npMMeHeHneM TexHMKn 
coBMecTHoro, nocneAosaTe/ibHoro wnn 
peaKTMBHoro HaneceHMfl Ha MaTpHqy c aTOMaMH 
mhm Monexy/iaiviM Apyroro MaTepMa^a (npucaAKM) 

B ycnOBMflX, nO3B0/151K)LUMX C03AaBaTb M 

noAA6p)KM BaTb aTOMHyw HeynopnAOMeHHOCTb. 
TaKOM AononHHTenbHbiw MaTepwan OT6wpa»OT M3 

MHepTHblX 6MO/10rMMeCKM COBMeCTMMblX 

MeTa^noB, TaxMX kbk Ta, Ti, Nb, V, Hf, Mo, 
Si m AI t m Hanoonee npeAnoMTMTenbHo - Ta, Ti 
m Nb. A/ibTepHaTMBHO TaKOM ApyoM MaTepwan 
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npeACTaBnaeT co6om okcma, hmtpma, KapoViA, 
6opnA, cynbqt)MA n/in ranoreHMA TonbKO oahopo 
M3 npMMeH«eMbix aHTMMMKpo6Horo MeTa/ina m 
6MonorMMecKM coBMecTMMoro MeTanna wnu mx 
o6onx. fla/ibHeMLiiaH anbTepHaTMBa 
npeAnonaraeT B03MO>KHOCTb BBeAeHMfl Apyroro 
MaTepnana M3 aTMocqbepbi pa6onero rasa, nn6o 
nocpeACTBOM peaKTMBHoro oca>KAeHMfl, nn6o npn 

a6*COp6L^MM MHM 3aXBaTblBaHMM aTOMOB vim 

Monexyn M3 paoonero ra3a Ha MaTpni^y. MojKeT 
6biTb Mcnonb30BaHa aTMOcqbepa pa6onero ra3a, 
coAep>Kau4afl KMcnopoA, a30T, boaodoa, 6op, 
cepy m ranoreHbi. Han6onee npeAnoMTMTenbna 
. aTMOcqbepa pa6oMero rasa, BKntoHaKXijafl 
KMcnopoA, b cnynae KOTopofi MaTpMi4a M3 
aHTHMHKpo6Horo MeTanna BKntcmaeT nn6o 
3axBaMeHHbifi kmchodoa, m6o oxcMAbi 
aHTMMMKpo6Horo MeTan/ia, jim6o o6a 
KOMnaHeHTa BMecTe. 

Eu\e oAna TexHonorMfl npuroToeneHMn 
aHTMMMKpo6Hbix nopoujKOB HacTowinero 
M306peTeHMfl COCTOMT B Ha/10>KeHMM onucaHHbiM 

Bbiiue cnocoooM noKpbiTMM, HecymMx aTOMHyra 
HeynopflAoneHHOCTb, Ha MHepTHbiM, 
npeAnoHTHTeribHO 6nonorMHecKH coBMecTMMbiii, 
MaTepnari, TaKOM KaK TanbK, 6eHTOHMT, 
Kyxypy3HbiM KpaxMan hhm KepaMUKy, b MacTHOCTM 
Ha r/iMH03eM. MacTni^bJ MoryT 6biTb noKpbiTbi c 
npMMeHeHHeM TexHMKM qbn3MnecKoro oca>KAeHMfl 
M3 napoBOM qba3bi, b yKa3aHHbJX Bbiiue, b MacTM, 
KacaBweMCfl aHTMMMKpo6nbix MeTan/iOB, 
ycnoBMflx, no3Bon«K)Lnnx co3AaTb aTOMHyw 
Hey nop j^AOMeH hoct b . AribTepHaTMBHo, nopoujKM 
MoryT 6biTb HaHeceHbi c npMMeHeHneM 
aAanTMposaHHoro cnoco6a oca>KAeHna H3 
napoBOM cj3a3bi, HanpuMep, npu nponycKaHwn 
napa aHTMMHKpo6Horo MaTepwana Mepe3 cjiom 
nopoujKOB c cjDMKCMposaHHbiMn pa3MepaMM nop, 
npw q*)riK)MAM3aLtMM nopoLUKoeoro cnofl b napoBOM 
qba3e aHTMMMKpo6noro MeTanna mjim b npot^ecce 
co3AaHMH yc/iOBHM Ana naAeHM« nopoiUKa Mepes 
nap aHTMMMKpo6Horo MaTepnana. Bo Bcex 
cnynaflx, nopoiuoK cneAyeT oxnaAMTb m/m/im 
aTMOcqbepa pa6onero ra3a AO/i>KHa 6biTb 
n3MeHeHa TaKMM o6pa30M, HTo6bi no3BonnTb 
BKnioneHMe Apyroro MaTepnana (Hanp., 
KMcnopOAa) A/ifl co3AaHM^ HyjKHOro ypoBHfl 
aTOMHOM HeynopHAOHeHHOCTW. 

AKTMBaLinfl aHTMMMKpo6Hwx MaTepnanoB 
06nyMenne aHTMMMKpo6Hbix MaTepwanos 
(nopoujKOB, HaHOKpncTannnnecKHX nopoujKOB, 
cfronbrn, noicpbiTnn v\nv\ KOMno3HTHbix noKpbiTMM 
H3 aHTMMMKpo6Hbix MeTannoB), KOTopbie 
coAep>KaT aTOMHyjo HeynopyiAOHeHHOCTb, 
co3AaHHyK) c noMOLi^bK) nraooM H3 
BbiiueynoMflHyTbix npoi4eAyp, oi<a3biBaeT 
AanbHewiuyio aKTMBai^Mto v\m ycnneHne 

aHTMMMKD06HOrO 3C)xf)eKTa. TaK, aKTMBHOCTb 

Aa^Ke Tex MaTepnanoB, KOTopbie mmchdt hm3kmm 
ypoBeHb aTOMHOM HeynopflAoneHHOCTM, Momei 
6brrb noBbitueHa ao AOCTHweHna 
aHTMMMKpo6Horo aqbqbeKTa. 

06nyneHne npoBOAMTCH npw hm3kom noTepe 
SHeprMM Ha eAHHHL|y AnnHbi npo6era c 
ncnonb30BaHMeM o6nyMeHMfl, BKmonafl 
oSnyneHkie 6eTa, raMMa nnn peHTrenoBCKMMM 
nynaMn. npeAnoMTMTenbHo npoBOAHTb raMMa 
o6nyMeHne A03on 1 Mpafl v\nv\ 6onee. npM stom 
nocxonbKy raMMa-o6nyMeHne npeACTaBn^eT 
co6om npMeMneMbiM cnoco6 cTepMnn3ai^nn 
MeAMUMHCKMx ycTDOMCTB, npMMeHflfl npoi^ecc 
o6nyHeHMn no cnoco6y HacTowu^ero 

M3o6peTeHMfl, MO)KHO npOBeCTM OAHOBDeMeHHO 

aKTMBai4MK) n CTepnnM3aM>tK). 

CTaflMfl o6nyHeHM« npOBOAMTcn 
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npeflnoMTMTenbHo tskhm o6pa30M, HTo6bt 
o6nyMaeMbiii aHTMMMKpooHbiM MaTepna/i 
pacnonaranca s ochobhom nepneHAMKynapHO k 
nocTynaioineMy o6nyMeHMw (a He napannenbHo). 
fla/ibHeMiuero ycMneHMa aHTMMMKpooHoro 
acjxfreiaa mojkho flocTMHb npoBOAfl o6/iyMeHne 
npn HartHMMM flMansKTpMKa, npMMbiKaiomero k 
aHTMMMKpo6H0My MaTepMany MnM 

npoc/iaMBajomero ero. ripuMepbi TaKvix 

AM3/ieKTpMK0B BKTItOMaJOT OKCMflbl Si, Ti, Ta M 
Al. flpeAnomMTenbHblMM HBnfllOTCfl 
nOBepXHOCTM, COCTOHlAMe M3 CM/lUKOHOBOrO 

oKCMAa. CmnaeTCfl, mto AHsneKTpMMecKMM 
Maiepna/i ooecneMMBaeT HanpaB/ieHHoe 
pacceMBaHne aneiopoHOB b aHTMMMKpo6Hoe 
noKpbiTMe. 

CwMTaeTc^, mto o6nyMeHMfl Bbf3biBaeT oaho 
mhm 6onee M3 yKa3aHHbix HMwe M3MeHeHnPj 
aHTMMMKpo6Horo Maiepuana: 

1) co3flaHne AanbHeMLuew btomhom 
HeynopHAcweHHocTM, TaKOM kbk TOMeHHbie 
AeqbeKTbi; 

2) ycwneHMe aACop6L^nn/xeMocop6i4Mn 
KHcnopofla Ha noBepXHocTn aHTMMMKpo6noro 
MaTepna/ia; 

3) aianBaL|Mfl 3axBaMenHbix btomob m/im 
MO/ieKyn npuMecu, TaKHx KaK O* unw O2 - m; 

4) co3AaHne pa3pyiueHHbix unw csoooAHbix 
CBa3efi Ha noBepxHOCTM. 

Mto KacaeTCfl BToporo m TpeTbero 

M6X3HH3M0B, MOJKHO npeAnonOWWTb, MTO 

aAcop6MMfi/xeMocop6t4M« m/h/im aiaMBai^Mfl 
Kucnopofla C03AaeT koh LieHTpatjM OHHoe 
cBepxHacbiL^eHne tskmmm BMflaivin, ksk 0 2i 

O + MnM 0 2 - BHyTpH aHTMMMKD06H0r0 

MaTepwana mhm na ero nosepXHocTM, mto 
npuBOAUT k ycKopeHura pacTBopeHMfl 
aHTMMMKpo6Horo MeTanna unw ero qbopwi b 
BOAHoe oKpy>KeHne Mepe3 o6pa3oaaHne 

pa3JlMMHblX XMMMMeCKMX BUflOB aHTMMHKD06HOro 

MeTanna, BKnjOMaa oKCMAbJ m rKApoKCMAw. 

CepeopflHbie MaTepwanw, o6pa3yioinMe MOHbi 
KOMnneKCOB cepe6pa 

B COOTB6TCTBMM C H3CTOfllLlMM 

M3o6peTeHneM, M3roTaBnMBaioT cepeopanbie 
MaTepvianbi, KOTopbie MoryT o6pa30BbiBaTb MOHbi 
KOMnneKCOB cepe6pa, OTnuMHbie ot Ag + , Ag 2+ m 
Ag 3+ npw KOHTaiae MaTepwana co cnMpTOBbiM m 
boahwm sneKTponMTOM. npMMepbi HOHOB 
KOMnneKCOB cepe6pa, oenaAatou^ne, KaK 6bino 
noKasano, aHTHMHKpo6HbiM acJxJjeiaoM, 
BKnwMaKJT Ag(CN) 2 ., Ag(CN) (ag) ) (uoHHaw ' 
napa)), Ag(NH 3 ) 2+1 AgCI 2 , Ag(OH) 2 _, Ag 2 (OH) 3 _, 
Ag 3 (OH) 4 _, Ag(S 2 03) 3 .. Tame cepe6paHbie 
MaTepnanw, o6pa3yK)U4ne KOMnneKCHbte mohw 
cepe6pa, MMeioT WMpoKoe npuMeHenne, 
HanpMMep, b KaMecTBe, aHTMMMKpo6Hbix 

nOKpblTMM 8 MeAMl^MHCKMX yCTDOM CTB3X , B BUfle 

aHTMMMKpo6Hbix nopoujKOB Ann MeAnqwHCKoro 
nnii qbapMaL^eBTMMecKoro Mcnonb30BaHMH, b 
KaMecTBe npoTMBooopacTaioinMX KpacoK, 

nOKpblTMM MnH KOMn03MLiMM, aHTMMMKpo6Hb!X 

noKpwTMM nnn (JwnbTpoB m tj\. 

CneAyeT MMeTb b BMAy, mto BbipaweHMe 
w cepe6p«Hbie MaTepwanbi, KOTopbie o6pa3y»oT 
MOHbi KOMnneKCOB cepe6pa, oTHMMHbie ot Ag + , 
Ag 2+ m Ag 3+B , b KOHTeKcre HacTO«mero 
onucaHMH m npMBeAeHHow qbopMynbi 
M3o6peTeHMA He MciaiioMaeT Te MaTepnanw, 
KOTopbie o6pa3yioT npn Komaiae MaTepwana c 
CnwpTOBblM MnM BOAHbIM aneKTponMTOM oahh 

wnn 6bnee M3 Ag + , Ag 2+ m Ag 3+ mohob, b 
AononHeHne k moh3m KOMnneKCOB cepe6pa. 
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<Dpa3a Ag\ Ag 2+ n Ag 3 othocmtch k tbkmm 
hohsm b pacTBope, BKniOMaa TatOKe mx 
conbBaTwpoaaHHbie qbopMw. Hcnonb3yeMbiM b 
KOHTeKCTe HacTOflLqero onucaHkin m 4>opMynbi 

M306peTeHMfl TepMMH "MOHbi KOMnneKCOB 

cepe6pa" He BKnioMaeT cepe6pflHbie MOHbi, 

CTa6nnH3Mp03aHHbie CMnbHbIMM OKMCnUTenHMM 

An« npeAOTBpatAeHMfl BoccTaHOBneHMfl 
cepe6pflHbix mohob, T3kmmm KaK nepcynw^aT wnn 
nepnoAaT. 

AHTHMWKpo6Hb«e nOKpblTMfl, nODOLUKU H 

qbonbra HacTonu^ero H3o6peTeHM«, npH 

C03AaHMM B HMX, KaK OnHCaHO BblUje, aTOMHOM 

HeynopflAOMeHHOCTM, AeMOHCTpnpy»oT npMMepbi 
cepe6p«Hbix MaTepnanoB, KOTopbie o6pa3ytoT 
KOMnneKCHbie cepe6pflHbie MOHbi, oTnuMHbie ot 

Ag + , Bbl3blBafl npM STOM aHTMMMKp06HblM 

3qbqbeKT. CMHTaeTcn, mto MOHbi KOMnneKCOB 
cepa, KOTopbie MoryT o6pa30BbiBaTbc« npn 
KOHTaicre TaKMX cepe6p«Hbix MaTepwanoB co 

CnMpTOBblM MnM BOflHblM SneKTDOnMTOM, 

npeACTasnHKDT co6om oamh v\m 6onee 
OTpuqaTenbHO 3apa>KeHHbix mohob Ag(OH) 2 -, 

Ag 2 (OH) 3 . m Ag3(OH) 4 _. 

Cepe6p«Hbie.MaTepManbi, KOTopbie o6pa3yioT 
MOHbi KOMnneKCOB cepe6pa, MoryT 6biTb 
npMroTOBneHbi npM BHeceHMM MeTannMMecKoro 
cepe6pa, coeAHHeHMfl unM conw era b 
OKpyweHMe, coAepwatnee M36biTOMHbie 

KOnMMeCTBa KaTMOHHblX, aHMOHHblX MJ1M 
HeMTDanbHblX qbopM, B COMeTaHMM C KOTOpbIMM 

Hy>KHo nonyMMTb KOMnneKcw cepe6pa. TaK, 
HanpMMep, oTpMLjaTenbHO 3ap«>KeHHbiM moh 
KOMnneKca cepe6pa AgCI 2 mokbt 6biTb 
reHepMpoBaH npM noMemeHMM conM cepeopa, 
TaKOM KaK AgN03, b BOAHyio cpeAy. coflep>Kaii4yio 

noBbiiueHHbie KOHi^eHTpaLtMM MOHa CI". CMecM, 
pacTsopbi MnM cycneH3MM AgN0 3 /NaCI Mnn 
AgCI/NaCI MoryT o6pa30BbiBaTb AgCI 2 . moh. 
3tot AgCI 2 . moh MO>KeT 6biTb Taiwe nonyMeH M3 
CMeceM cepe6pyiHoro nopotuKa c NaCI. 
ripeAnoMTMTenbHO, MTo6bi cepe6p«HbiM nopoiuoK 

M3rOTaBnMBanCfl B COOTBeTCTBMM C HaCT0«lAMM 

M3o6peTeHMeM c coAep>KaHMeM btomhom 
HeynopnAOMeHHOCTM, npM stom o6biMHa« qbopMa 
cepe6pa Taiwe MoweT aKTMBMDOBaTbCfl stmm 
cnocoooM. MoryT TaiOKe" Mcnonb30BaTbc« 
o6biMHbiM cepe6p«HbiM nopotuoK, 
MenK03epHMCTbie (<140 hm) m 
Ha h okpm CTannMMecKM e (<20 hm) nopoiuKM. 
AHanorMMHO, b boahom pacTBope npM 
Ao6aBneHMM coneti cepe6pa k M36biTKy 

TMADOKCMAa aMMOHMfl MOJKeT MMeTb MeCTO 

o6pa30BaHMe Mona Ag(NH 3 ) 2+ . Hoh 
Ag(S 2 0 3 ) 2 MoweT 6biTb nonyMeH b boahom 

pacTBope npM Ao6aBneHMM coneM cepe6pa k 
M36biTKy TMOcynbqbaTa HaTpM«. Moh 
Ag(CN) 2 . MOweT g b)Tb no ^y^ eH B BOflHOM 
pacTBope npM Ao6aBneHMM M36biTKa i^naHMAa 
Kanwj? k i^MaHMAy cepe6pa. 

Cepe6pnHbie MaTepManw, o6pa3yK>mMe mohw 
KOMnneKCOB cepe6pa, MoryT 6biTb npMroTosnehbi 
b pa3nMMHbix qbopMax, BicnK>MaR, HanpMMep, 
nopoujKM, cycneH3MM, pacTBopw, Ma3M MnM 
noKpbiTMR TaK, HanpMMep, qbapMaMeBTMMecKaa 
KOMno3MLjMfl, cnoco6Ha« reHepMposaTb 
AgCI 2- M0H MO)KeT gbiTt, npMroTOBneHa b svifle 
CMecM coneM AgNOyNaCI MnM b bmab CMecM 
NaCI c cepe6pflHbiM nopouuKOM, 
npeAnoHTMTenbHO npM gtom, mtoow oamh M3 stmx 
KOMnoHeHToe coAep>Kan aTOMHyio 

HeynopflAOMeHHOCTb. TaKMe CMecM cepe6pqHoro 
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MaTepwana MoryT 6biTb npeflBapnTe/ibHo 
cx|x)pMynMpoBaHbi b BMfle pacTBopa, cycneH3MM 

MJU1 M33H B COHeTaHMH CO CTepMJlbHblM BOflHblM 

m/im coneBbiM pacTBopoM n (jjapMaueBTwwecKM 
npweMneMbiMM HocMTenaMM, pa36aBMTen*MM, 
Hano/iHHTen«MM w AP- AnbTepHaTMBHo, 
cepe6pflHbiM MaTepnan MoweT 6biTb 
npeACTaBneH b BMfle cMecew cepe6pflHoro 
nopoujKa /NaCI mhh AgNOs/NaCJ c 
nocneflyKHijMM qbopMynMpoBaHweM 
KOHeMHoro no/ib30BaTenR 

<PM3MK0-XMMMMeCKMe xapaKrepwcTMKM 

aHTMMMKpo6Horo cepe6pflHoro MaTepwana 
MoflMcjMLjMpoBaHHbie MeTannimecKMe 
MaTepnanbi, nonyMeHHbie b cooTBeTCTBMw c 
HacTOfli^MM M3o6peTeHneM, c coflep^aHMeM 
aTOMHow Heynop«flOMeHHOCTM, KOTopaa BefleT k 
noBbimeHMio BbicBo6ojKfleHuq qbopM MeTannoB, 
xapaKTepn3yK>TCfl HOBbiMM napaivieTpaMM b 
cpaBHeHnn c MaTepnariaMM, nMejoi^MX 
HopMaribHyio ynopflAOMeHHyio KpMCTannwHecKyK) 
CTpyjaypy. B pe3y/ibTaTe MccneflOBaHMfl 
cepe6p«Hbix MaTepwanoB, M3roTOBneHHbix no 
cnoco6y HacTOfli^ero M3o6peTeHM«, 6binn 
nonyneHbt cneAyioinwe wx HOBbie 
xapaKTepMCTHKM: 

n0J10)KMTenbHblM OCTaTOHHbIM 

noTeHLinan E restl nanpMMep, npM M3MepeHnn 

npoTMB CTaHflapTHoro sneiapoAa HK3 (SCE) b 
1 M pacTBope KOH; 

npeflnoHTmenbHbiM KosqbcfcwLjMeHT 
OTH0LueHM« TeMnepaTypbi KpncTannn3aLjktn k 
TeMnepaType nnaBneHMa MeHbiue 0.30; 

npeAnoHTMTenbHaa TeivinepaTypa 
peKpMCTannn3ai4MM MeHbiue 140°C; m 

- npeAnoMTHTenbHbiM pa3Mep 3epHa MeHbiue 
200 hm, 6onee npeAnoMTMTenbHO, MeHbiue 140 
hm m Han6onee npeAnoHTMTenbHo, MeHbiue 90 

HM. 

AHann3 cepe6pflHbix MaiepnanoB c 
npuMeHeHneM An4>paKUMn peHTreH08CKnx nyMew, 
peHTreHoaneiapoHHOM cnem-pocKonuM n 
Macc-cneKTpoMeTpuM btopmmhwx hohob 
noATBep>KAaeT xnMnnecKyio npupoAy m cocTae 
nneHOK M3 cepe6pa, a TaiOKe tot c^aicr, mto 
MaTepnan, nonyMeHHbifi npw HanHMMM b 
aTMocc^epe paocnero ra3a KwcnopOAa, coAepwwT 
OKCMfl cepeSpa v\m 3axBaneHHbiM KwcnopoA, 
nn6o o6a stmx KOMnoHeHTa BMecTe. 
npocBe^MBaKDU4a« sneiapOHHafl MMKpocKonun 
cepe6pHHoro MaTepnana BbiHBnaeT b HeM 
ABowHUKOBbie ynacTKM pocTa, KOTopbie npn 
TeMnepaType Bbiuje TeMnepaTypbi 

peKpncTannn3aL;Mn npeBpau^araTCfl b 
npoKaneHHbie ABotiHMKOBbie ywacTKM. 

Hwwe npuBeAeHbi He orpaHWMMBaKHHwe 
M3o6peTeHne npwMepbi. 

flpHMep 1 

LUoBHbiH m e am u,m hckm w MaTepwan pa3Mepa 
2/0 c nonns^DMpHbiM nneTeHHeM 6bin noKpbn 
HanbineH^eM c npMMeHeHweM MameTpoHa 
(fluaMeTp 20.3 cm (8 akmmob)) M3 nnocKoro 
cepe6p«Horo m. MeAHoro MameTpOHOBbix 

KaTOAOB C 06pa30BaHM6M Ha nOBepXHOCTM 

cnnaBa Ag-Cu tohiumhom 0.45 mmkdoh, c 
ncnonb30BaHneM b KanecTBe pa6oMero ra3a 
aproHa noA AaBneHneM 0.9 (la (7 MTopp) unM 4 
ria (30 MTopp) npH moluhoctm 0.5 KBair w 
BenMMMHe oTHoiueHMfl T/T m MeHee 0.5. 06ma« 
BenHMMHa noTOKa ra3a cocTaBnneT 700 
CTaHAapTHbix Ky6nMecKnx caHTHMeTpoe b MMHyTy 

(CT. CM 3 /MMH (SCCm). 

AHTMMMKpo6HblM 3<}x}5eKT HCCneAyK)T C 

noMoinbio Tecra Ha 30HanbHoe MHrn6npoBaHne. 
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B ocHOBHyio cpeAy Mrna (OCM(BME)) c 
HanuMMeM 3pna coneii (Earle's salts) n 
L-rnyTaMMHa nepeA ee pacnpeAeneHneM (15 Mn) 
no MaiuKaM lleTpM bhocat cbisopOTKy TeneHKa 
(10%) n 1.5% arap. flosepXHocTb arapa b 
MaujKax FleTpM HeMHoro noAcyujMBatOT nepeA 
BHeceHneM MHOKyn^Ta Staphylococcus aureus 
ATCC#25923. MHOKyn«T 6wn npuroToeneH na 
ocHOBe Baiapon ahckob (Bactrol Discs (Difco, 
M)), coflep>KHMoe KOTopbix nepeA npuMeHeHneM 
pereHepupywT cornacHo npunoweHHoii 
MHCTpyKUjHM. Cpa3y me nocne MHOKyn«i^nvi 
MccneAyeMbie MaTepnanbi noKpbiTMM noMeunaraT 
Ha noBepXHocTb arapa. MaujKM MHKy6npyK)T npn 
TeMnepaType 37 °C e TeMeHMe 24 MacoB. Ho 
npoujecTBMM BpeMeHu HHKyoai^MM M3MepflWT 

30Hy MHrn6npOBaHHR, BbWHCnMB npH 3TOM 
OTKOppeKTMpOBaHHyKJ 30Hy MHrn6npoBaHMfl - 

AMaMeTp tom nacTM MccneAyeMoro MaTepnana, 
KOTOpwM HaxoAHTca b KOHTaKTe c arapoM). 

PesynbTaTbi noKa3biBaK5T OTcyTCTBMe 
MHrvi6npoBaHMfl Ha HenoicpbiTOM mbctm ujOBHoro 
MaTepnana, TorAa KaK 30Ha MHrn6npoBaHMfi 
cocTaBn«eT MeHee 0.5 mm BOKpyr LUBa, 
noxpbiToro noA AaBneHneM 0.9 ria (7 MTopp) m 
13 mm - BOKpyr ujBa, noKpbiToro noA AaBneHneM 
2 fla (30 MTopp). npn stom ujoBHbiM MaTepwan c 
noKpbiTneM, HaHeceHHbiM no cnoco6y 
HacTOflinero M3o6peTeHMH A^MOHCTpupyeT 
3HaMHTenbHo 6onee Bbipa>KeHHbiPi 

aHTMMMKpo6HblCl 3(JxJ)eKT. 

flpHMep 2 

flaHHbiM npMMep BKntoneH b onucaHue An« 
nnn»ocTpai4MM ponn noaepxHocTHbix cTpyKryp, 
nonynaeMbix npw ocawAeHMH cepe6pflHoro 
MaTepwana Ha cwnMKOHOBbix nnacTWHKax c 
noM0U4bio ycTpowcTBa Ana HanbineHw^ 
MameTpoHOM noA pa3HbiM AaeneHweM pa6oMero 
ra3a w npw pa3nnHHbix 3HaneHM«x yrna naAenwa 
(T.e. yrna Me>KAy HanpaBneHweM noTOKa 
HanbinneMbix aTOMos w nnocKOCTbio cy6cTpaTa). 
flpyme ycnoBM« wMeiOT cneAyHDoiwe 3HaMeHw«: 
pacnbinwTenb npeACTaBn«eT co6om nnocKMM 
cepe6p«Hbiw MarHeTpoHOBbiw KaTOA c 
AwaMeTpoM 20.3 cm; Mou^HOCTb cocTaBnaeT 0.1 
KBan; CKopocTb ocajKAeHMH cocTaBnaeT 200 

A 0 /MMH; K03C|xf)Wl4WeHT OTHOUieHMfl 

TeMnepaTypbi cy6crpaTa (nnacTWHOK) k 
TeMnepaType tohkm nnaBneHwn cepe6pa 
(1234 °K) - T/T m MeHee 0.3. AproH wcnonb3yiOT 
c nonHow MaccoBOM BenwMMHOM noTOKa b 700 ct. 
cm 3 /mwh npu 3HaMeHM«x AaBneHwn 0.9 ria (7 
MTopp) (sto HopManbHoe AasneHne pa6oHero 
ra3a, npwMeHfleMoro nnn HaHeceHwa noKpbiTMM) 
w 4 ria (30 MTopp). BenuHHHbi yrna naAeHWfl 
noTOKa npn KajKAOM 3HaMeHMM AaBneHn« 
cocTaBn«K)T 90 0 (HopManbHbiw HaKnoH), 50° w 

10 °. riOKpblTMS MMeKJT Tonu^MHy OKono 0.5 
MMKDOH. 

flonyMeHHbie noBepxHocTM wccneAyK)T c 
noMou^bio CKaHMpyiou^eM sneiapoHHOM 
mm KpocKonw m . npM noBbfUjeHMM AaBneHM^i ra3a 
ot 0.9 na (7 MTopp) ao 4 na (30 MTopp) 
pa3Mep 3epeH yMeHbLuaeTca, TorAa kbk 
3H3MMTenbHo ysenMMMBaeTCfl o6i>eM nycTOT. npw 
cHMweHMM yrna naAeHwa noTOKa pa3Mep 3epeH 
TaioKe yMeHbiuaeTCfl, npM stom cTaHOBATCfl 
oonee OTneTnMBbiMM rpaHM4bi Me>KAy 3epHaMM. 
npw 3HaMeHMM AaBneHMfl ra3a b 0.9 na (7 
mTodp) m BenMMMne yrna naAeHMfl noTOKa b 
10° noflBn*K>TCfl npM3Haioi nanMHMfl nycTOT 
Me>KAy 3epH3MM. Bbino oTMeneHo, mto 3HaMeHMe 
yrna naAeHMfl oica3biBaeT 6onbtiiee B03AeMCTBwe 
Ha TonorpaqbMK) nosepxHocTM npw noBbiiueHMM 
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AaeneHMfl rasa flo 4 na (30 MTopp). npw 
3HaHeHnn yma nafleHun b 90° pa3iwep 3epeH 
eapbMpyeT ot 60 ao 150 hm, npw stom MHome 
na 3epeH pa3fle/iflK3TC« nycTbiM npocTpa hctbom 
Mex<fly 3epHaMM ujmpmhom ot 15 ao 30 hm. ripn 
noHM>KeHMH 3HaneHMfl yma nafleHMfl ao 
50 ° pa3Mep 3epen npoAonxaeT yMeHbwaTbca 
AO 30-90 hm, n arc conpoBowaeTCfl 
3HaHMTenbHbiM yeenMMeHMeM nycToro o6"beMa. 
npn 3H3HeHMM yma naAeHMfl b 10° nponcxoAMT 
AanbHeniuee CHMweHMe pa3Mepa 3epeH ao 10-60 
hm, TatoKe conposo>KAa«cb yBennMeHMeM 
o6"beMa nycTOT. 

Ha6nK)AaeMbie b HaHOMeTposoM Macurraoe 
M3MeHeHM« MopqbonorMM m TonorpaqbMM 
nosepxHocTM yKa3biBatoT Ha HanMMMe aTOMHOM 
HeynopflAOMeHHocTM e MeTannMHecKOM cepe6pe. 
CnMTaeTca, hto TaKan aTOMHaa 
HeynopRAoneHHOCTb rphboamt k pocTy 

XMMMHeCKOM aKTMBHOCTM B CBA3M C nOBblUieHMeM 

BHyipeHHux Hanp«>KeHMM m oreneHM 

UJepOXOBaTOCTM nOBepXHOCTM, C03AaHHblX 

aTOMHOM paccomacoBaHHocTbto. CHMTaeTcn, hto 

MMeHHO nOBblWeHUe XMMMHeCKOM aKTMBHOCTM 

BeAeT k yBennHeHMto ypoBHn pacTBopMMocTM 

nOKpblTMM, BCTynaiOl^MX B K0HT3KT C T3KMM 
OneKTDOn MTOM , KaK WMAKOCTb opraHM3Ma. 

AHTMMMKpo6HbJM acfX^KT flOKpblTMM 

oqeHMBafOT c Mcnonb30BaHMeM TecTa Ha 
30HanbHoe HHrn6npoBaHne no cnoco6y npMMepa 
1. Ka)KAyK3 cunnKOHOByto nnacTMHKy c 
noKpbiTMeM noMeu^aioT Ha OTAenbHyio nawKy. 
Pe3y/ibTaTbi TecTa cpaBHMBaioT co 3HaneHMeM 
30H MHrn6npoBaHM« f nonyneHHbiMM npn 
MccneAOBaHMM TBepAbix cepe6p*Hbrx (t. e. npn 
coAep>KaHMM b MaTepna/ie 6onee 99% cepe6pa) 
nucTax, npOBonoKe v\m MeM6panax. 
nonyMeHHbie pe3ynbTaTbi npeACTasneHbi b 
Ta6r?ML(e 1. m npMBeAeHHbix Ha Hew AaHHbix 
bmaho, hto MMCTbie cepe6p«Hbie ycTpoMCTsa n 
HaHeceHHbie noA AaeneHMeM 0.9 fla (7 MTopp) 
cepe6pflHbie noKpbiTMR He 0Ka3biBai0T 
6nojioroMecKoro acjx^KTa, TorAa KaK noKpbiTMH, 
HaHeceHHbie npM 3HaneHMM flaBneHnq pa6oHero 
ra3a Bbiiue HopManbHoro, t. e. 4 ria (30 

MT Opp), AeMOHCTpupyfOT aHTMMMKDOOHblM 

aqbqbeKT, Ha mto yKa3bjBaK>T HanMMMe 
3HaMMTe/lbHblX 30H MHrn6MpoBaHMn, 
pacnonoweHHbix BOKpyr auckob. CHMweHMe yma 
naAeHMH 0Ka3bisaeT Han6o/ibiuee B03AetfcTBMe 
Ha aHTMMMKpo6Hyio aKTMBHocTb npM COHeTaHMH 
TaKoro M3MeHeHnn napaMeTpa c noBbiweHMeM 
AaBneHMfl ra3a. 
npMMep 3 

PacnbineHneM c noMoti^bfo MameTpoHa c 
nnocKMMM cepe6pj?HbiM w MeAHbiM KaTOAaMM 
AMaMeTpoM 20.3 cm HaHoc*T noKpbiTMe Ha 
cunnKOHOBbie nnacTMHKM M3 cnnaBa Ag m Cu 
(80:20) npw co6/hoabhmm HopManbHoro yma 
HanpaBneHu* noTOKa pa6oMero ra3a noA 
AasneHneM 0.9 na (7 MTopp) m 4 na (30 
MTopp), TorAa KaK Bee ocTanbHbie ycnoBMn 

nOAAep>KMBaK)T B COOTBeTCTBMM CO 3HaHeHM*MM, 

yKa3aHHbtMM b npMMepe 2. KaK b npMMepe 2, npw 
MccneAOBaHMM noKpuTMa c noMoi^bio 
cKaHMpyiomeM mm KpocKon m m OTMeseHo, hto 
noKpbiTMfl, nonyMeHHbie npH BbicoKOM AasneHMM 
ra3a, xapaKTepM3yioTCfl MeHbiUMM pa3MepoM 
3epeH m oonbwefi senHMMHOM o6-beMa nycTOT, 
MeM noKpbiTnw, nonyMeHHbie npw conee hm3kom 
AaBneHMM paooMero ra3a. 

AHanorviMHo noKpbiTM«, nonyMeHHbie b BMAe 
cnnaBa 50:50 Ag w Cu, nccneAyioT Ha HanMMne 

aHTMMMKpo6HOM aKTMBHOCTM C nOMOU^bK) TeCTa 

Ha 30HanbHoe MHfM6MpoBaHMe, onMcaHHoro b 
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npMMepe 1. Pe3ynbTaTbi cyMMnpoBaHbi b 
Ta6nML;e 2. Bmaho, mto noKpbiTMH, nonyMeHHbie 
npM oca^AeHMM noA hm3kmm AaBneHMeM 
pa6oMero ra3a (0.9 na (7 MTopp)), 

AeMOHCTpMpyiOT MMHMManbHbie 30Hbl 

MHrM6MDOBaHMf1 t TOrAa KaK nOKpblTMfl, 

HaHeceHHbie noA BbicoKMM AaBneHneM paobnero 
ra3a (4 na (30 MTopp)) o6pa3yK)T 6onbiuMe 30Hbi 
MHrM6MpOBaHMH, mto yKa3biBaeT Ha HanMMwe 

aHTMMMKpo6HOM aKTMBHOCTM. 

npMMep 4 

B nonyMeHHOM no cnocoCy HacTOJimero 
M3o6peTeHM« noKpbiTMM onpeAenflfOT 
KOHL^eHTpauMK) cepe6p«Hbix mohob, 
BbicBo6o>KAaeMbix c TeneHMeM BpeMeHM b 
pacTBop. no cnocooy. onMcaHHOMy b npMMepe 2, 
noA AasneHMeM 0.9 na (7 MTopp)M 4 na (30 
MTopp) m HopManbHOM yme naAeHMn ao 

AOCTM>KeHM« TOnu^MHbl nOKpblTMfl B 5000 

A 0 noKpbiBaiOT cepe6pOM 1 cm 2 cunnKOHOBbix 
nnacTMHMaTbix auckob. no MefoAy HMKenn c 
coaBT. (Nickel et al. t Eur. J.Clin. 
Microbiol., 1985, 4(2), 213-218) nonynaiOT 
CTepunbHyio CMHTeTMMecKyio MOMy m 
pacnpeAenaioT ee no onbiTHbiM npo6MpK3M (3.5 
Mn). Amckm c noKpbiTMeM noMemaioT b KawAyio 
Taicyio npo6MpKy m MHKy6npyiOT b TeMeHMe 
pa3nMMHoro nepMOAa BpeMeHM npM TeMnepaType 
37°C. no 3aeepiueHMM MHKy6auMM pa3nMMHOM 
npoAon>KMTenbHocTM oT6MpaioT amckm m c 

nOMOlUbK) MeTOAa HeMTDOHHOM aKTMBaqMM 

onpeAennioT coAepwaHMe Ag b 

OT$MnbTpOBaHHOM CMHTeTMMeCKOM MOMe. 

Pe3ynbTaTbi TecTMpoBaHM« npMBeAeHbi b 
Ta6nMi^e 3. flaHHbie Ta6nMU,bi OTpa>KaK)T 
cpaBHMTenbHbie KonMMecTBa Ag, 

BbiCBo6oa<AaeMoro c TeneHMeM BpeMeHM ms 
noKpbiTMM, HaHOCMMbix Ha amckm noA AaBneHMeM 
0.9 na (7 MTopp) MnM 4 na (30 MTopp). 
noKpbiTMM, HaHeceHHbie noA bwcokmm 
AaBneHMeM, xapaiaepM3yioTCfl 6onbiueM 

paCTBOpMMOCTbK), MeM nOKpblTMM, HaHeceHHbie 

noA hm3kmm AaeneHMeM. CneAyeT OTMeTMTb, 
OAHaKO, mto onMCbieaeMbiM TecT ABnaeTCfl 
CTaTMMecKMM. TaK, MMeiou^Mecfl ypoBHM Ag 
co3AaK>TCfl b TeMeHMe HeKOTOporo BpeMeHM, mto 

MO«eT He COOTBeTCTBOBaTb CMTyai^MM, 

CKnaAbiBawu^eMCfl b opraHM3Me, rAe npoMcxoAMT 
nocTOAHHoe BbiMbiBaHne ero. 
npMMep 5 

3tot npMMep BKnioMeH b onMcaHMe f\s\9\ 
MnniocTpai^MM noKpbiTMM, nonyMeHHbix no 
cnoco6y HacTOflLMero M3o6peTeHM«, Ha ocnoBe 
APyroro 6naropoAHoro MeTanna Pd. noKpbiTM* 
6binM nonyneHbi Ha CMnMKOHOBbix nnacTMHKax b 
cooTBeTCTBMM c MeTOAOM npMMepa 2 ao 
AOCTM>KeHMfl Tonu^MHbi b 5000 A ° noA 
AaBneHMeM pa6onero ra3a 0.9 na (7 MTopp) m 4 
na (30 MTopp) m npM 3HaMeHMax yma naAeHMn b 

90° M 10°. AHTMMMKD06HyfO aKTMBHOCTb 

noKpbiTbix amckob oqeHMBaioT c noMou^bio TecTa 
na 3onanbHoe MHi~M6MpoBaHMe, npMHi^MnManbHO 
onMcaHHoe b npMMepe 1. ^mckm c noKpbiTMeM 
noMemaioT noKpbiTOM ctodohom Ha MaiuKM neTpM 
TaK, MTo6bi arap BbiCTynan Ha 1 mm HaA 
noKpbiTOM noBepxHocTbra amckob. flanee 
no3BonflK)T cpeAe nocTeneHHo 3arycTeBaTb m 
noAcyujMBaiOT noBepxHOCTb, nocne Mero Ha 
noBepXHOCTb BbiceBaraT 6aKaTepnanbHbiM 
MHOKynfiT. MauiKM MHKy6MpyioT npM TeMnepaType 
37°C b TeMeHMe 24 Macoe. BenMMMHy pocTa 
ou^eHMBaioT BM3yanbHo. 

Pe3ynbTaTbi npMBeAeHbi b Ta6nMLte 4. npM 
BbicoKOM AasneHMM pa6oMero rasa 
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6nonornHecKafl aKTMBHocTb noxpbi™* 
0Ka3biBaeTC« HaMHoro Sbiuje, seM y noKpbiTMM, 
no/iyMeHHbix npn hm3kom Aae/ieHMM. MsMeHeHMe 
yrna nafleHMH (cHMweHMe) ynymuaeT 

aHTMMMKpo6Hb(M acfxfjeKT nOKDblTMfl, npMneM 

6onee 3HaMMTe/ibHo npu hm3kom AaBneHMM ra3a, 

MeM npM BblCOKOM. 

FlpMMep 6 

3tot npMMep BtoitoneH b HacToamee 
onucaHne aha minjocTpa i_{m m b/imahma 
TBMnepaTypbi, noAAepwMBaeMort b npoqecce 
ocaweHnw cepeSpa Ha aHTMMMKpooHyio 

aKTMBHOCTb HO/iyHaeMOrO nOKpblTMfl. 

MeTaji/innecKoe cepe6po ocawMeaioT Ha 
2,5-caHTMMeTpoBbix cexi4Mflx naTeKCHoro 
KaieTepa <ponu (Foley) c noMouibto ycTpoMcrea 
Ana MarHeTpoHHoro pacnbineHM*. B xoAe 
HaHeceHMfl co6nioAaioT cneAytomne ycnoBMR- 
CKopocTb oca>KAeHM« 200 A 0 b MMHyTy; 
Mou^HOCTb - 0,1 KBan; pacnbinMTenb 
npeACTaB/weT co6om nnocKMM MameTpoHHbiM 
cepe6pHHbiM icaTOA c AnaMeipoM 20,3 cm; 
AaBneHne pa6oMero ra3a aproHa cocTaBnneT 4 
fla (30 MTopp); nonHbiM MaccoBbiM noTOK rasa 
cocTaBJiaeT 700 ct. cm 3 /mmh, a K03$><pn[\ueHi 
OTHotueHM« TeMnepaTypbi cyocTpaia k 
TeMnepaType tomkm nnaBneHM* MeTannMwecKoro 
cepe6pa b noKpbiTMM - T/T m cocTaBnneT 0,30 
mhm 0,38. B 3tom npMMepe yron naAeHMH 
BapbupyeT b cbjtcm c Kpyrnofi o^opMOM m 
luepoxoBaTocTbio cyocTpara. Tan, 3HaqeHMfl yma 

naAeHMfl 3aBMCHT OT pa3/lMMHblX o6CTOflTenbCTB, 

a Ha ypoBHe tohkom CTpyicrypbi, onpeAenaioTCH 
Hanpas/ieHMeM m APyrnMn napaMeTpaMH ctopoh 
m BepiunH HMeKHijiixcfl Ha noB epx HOCTH 
MHorcwucneHHbix o6pa30BaHnPi. AHTHMwcpooHbiPi 
30>c|>eKT onpeAen«K5T c noMoujbio Tecra Ha 
30HanbHoe MHrn6npoBaHMe, npMHu,MnManbHO 
onucaHHoro b DpuMepe 1 . 

no/iyMeHHbie pe3y/ibTaTbi AaKn 3HaneHMfl 

OTKOppeKTMDOBaHHblX 30H MHrn6npOBaHM« 0,5 H 

16 mm, pacnono)KeHHbix BOKpyr Tpy6oK, 
noKpbiTbix npki 3HaneHMM T/T m , paBHbix 
cooTBeTCTseHHo 0,38 m 0,30. CeKu,MM KaieTepa 
<t)onn, noKpbiTbie npM 6o/iee hm3kom sna^eHMM 
KoscJxfwu.MeHTa T/T m , OKa3biBaK)Tcn 6onee 
3(}xt)eKTMBHbiMM, MeM Te M3 hmx, HaHeceHMe 
noKpbiTMR Ha KOTopwe npoBOAnnocb npM 6onee 

BblCOKOM 3HaMeHMM K030>#MLlMeHTa T/T m . 

(IpMMep 7 

3tot npuMep BKmoneH b onMcanne Ana 
AeMOHCTpaMMM npou,ecca HaHeceHMfl 

aHTMMMKpo6HOro riOKpblTMfl c nOMOLUbK) DC 

MameTDOHa Ha KOMMepHecKMM KaTeTep. Ha 
noBepxHOdb naTeKCHoro KaTeTepa Qonu c 
Te4>/ioHOBbiM noKpbiTneM 6bino 3aieM HaHeceHo 
cepeopo HanbineHMeM sepe3 MameTpoH DC co 
cTeneHbio HMcroTbi 99,99% npn co6nioAeHMM 
ycriOBMM, nepeMMcneHHbix b Ta6nMu,e 5. 

Pa6owne ra3bi npeACTasneHbi KOMMepnecKUM 
Ar n CMecbio Ar/02 (99/1 , Bee %). 

AHTMMMKpOOHblM 3CjxJ>eKT nOKpblTMfl 

nccneAytoT c noMombio TecTa Ha 30HanbHoe 
MHrvi6MpoBaHMe. Arap Mfo/inepa XwHTOHa 
(Mueller Ainton agar) pacnpeAenflKJT no HaujKaM 
neipn. flepeA MHOKynnpoeaHneM Staphylococcus 
aureus ATCC#25923 nosBonaioT noACOXHyTb 
arapoBbiM noBepxHocTflM. MHOKyriflT roTOBAT Ha 
ocHoee BaKTportOBbix amckob (Bactrol Discs, 
Difco, M), KOTopbie pereHMpnpyK>T nepeA 
npoBeAenneM MCcneAOBaHMfl b cooTBeTCTBMM c 
MHCTpyKqwew npon3BOAmerw. Cpa3y >Ke nocne 
MHOKynni^MM nccneAyeMbie MaTepnaribj c 
noKpbiTHeM noMemawT Ha noBepxHocTb arapa. 
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MaujKM MHKy6npyK)T npn TeMnepaType 37°C b 
TeweHMe 24 MacoB. no MCTeneHnn BpeMeHM 
MHKyoaqnn M3Mep«fOT 30Hy HHrn6npoBaHMfl, 
nocne Mero BbiHucnnraT oTKoppeKTupOBaHHyio 

30Hy MHrM6MDOBaHMfl (OTKOppetCTMpOBaHHafl 30Ha 
MHrM6np08aHMH = 30Ha MHrn6npoBaHMfl - 
AnaMeTp tom MacTH MccneAyeMoro MaTepnana, 
KOTopaa KOHTaxTMpyeT c arapoM). 

nonyneHHbie pe3ynbTaTbi noKa3biBa»OT 
OTcyTCTBue MHrn6npoBaHMH b cnynae 
HenoxpbiTbrx o6pa3i40B m HanwHue 
OTKOppeKTMpoBaHHOM 30Hbi pa3MepoM MeHee 1 
mm b cnynae KaTeTepOB, noKpbiTMH Ha KOTopwe 
6b»nn HaHeceHbi pacnbineHneM b aTMocc^epe 
KOMMepMecxoro aproHa noA AaBneHneM 
paooMero rasa b 0,7 Oa (5 mT). B cnywae 
KaTeTepOB, Ha KOTopbie noKpbiTMR 6binn 
HaHeceHbi HanbineHMeM b CMecM Ar/02 (99/1, 
Bec.%) noA AaBneHneM paobsero ra3a b 5,3 Ha 
(40 mT), OTKOppeKTnpoBaHHay? 30Ha 
MHrn6npoBaHMfl cocTasnfleT 11 mm. AHann3 
MeTOAOM A^^paKLfkiM peHTreHOBCKnx nynew 
noKa3an, mto noKpbiTue, HaHeceHHoe 
HanbineHMeM b 1% KMcnopoAe, npeACTaBnaeT 
co6om nneHKy M3 KpucTannnMecKoro Ag. 3Ta 
dpyKTypa OTMeTnuso AeMOHCTpupyeT 

nOBblWeHHblM aHTMMMKpo6HblM 344>eKT npM 

ncno/ib30BaHMM MaTepMana b noKpbiTunx Ana 
KaTeTepOB. 
ripMMep 8 

3tot npuMep AeMOHCTpMpyeT cepe6p*Hbie 
noKpbiTM«, nonyneHHbie npM AyroBOM McnapeHnn, 
BbinapMBaHMM npM pacceMBaHMn ra3a 
(snexTpoocajKAeHMeM noA AaBneHMeM) m 
peaxTMBHOM AyroBOM BbinapMBaHMM. 

BbinapMBaHMe cepe6pa c hmctotom 99,99% 

npOBOA«T Ha CMnMKOHOBblX MnM mMH03eMHblX 

nnacTMHKax c mcxoahom TeMnepaTypoM 
cyocTpaTa oKono 21 °C npM co6nioAeHMM 
cneAytoinMX napaMeTpoB: 

CMeu(eHMe : - 100 V 

Tok : - 20 AMn-Mac 

Yron naaeHMfl : - 90° 

flaBneHMe paooMero ra3a: 0,001 ria (0,01 
mT) (Ayra), 3,5na (26 mT) Ar/H 2 . 96; 4 
(BbinapMBaHMe npM pacce^HMM ra3a) m 3,511a (26 
mT) O2 (peaKTMBHoe AyroBoe BbinapMBaHMe). 

B cnysae nnacTMHOK, noKpbiTbix noA 
BBKyyMOM (Ayra) He 6bino OTMeneHo 

OTKOppeXTMDOBaHHOM 30Hbl MHrM6MpOBaHMfl. 

3neKTpooca>KAeHMe noA AaBneHMeM b 
aTMoc4>epe pa6oMero ra3a, coAepwau^ero Ar m 

4% BOAODOAa, npMBOAMT K 06pa30BaHMK) 30Hbl 

MHrM6MposaHMfl pa3MepOM 6 mm, TorAa iok npM 
HaHeceHMM b aTMoccJjepe hmctoto KucnopoAa b 
KanecTBe pabonero ra3a (peaKTMBHa« Ayra) 
o6pa3yeTC« 30Ha MHrvi6MpoBaHM$i, paBHafl 8 mm. 
Tonu^MHa o6pa3yeM0M nneHKM cocTasnfleT 
npMMepHo 4000 aHrcTpeM. rionyMeHHbie 
pe3ynbTaTbi noKa3biBaK)T, mto HanMHMe ra30B, 

TaKMX K3K BOAODOA M/MnM KMCnOpOA, B 

aTMocc{)epe AyroBoro BbinapMBaHMM npMBOAMT k 

nOBblLUeHMK) aHTMMMKD06HOM 3<fK£eKTMBHOCTM 

noxpbiTMM. 
ripMMep 9 

flaHHbiM npMMep BxnioHeH b onMcaHMe pj\* 
Mnn tocTpa L4M m KOMno3MTHbix MaTepManos, 
cnoco6Hbix oxa3biBaTb aHTMMMKpo6Hoe 
AeMCTBMe. no onMcanHOMy HM>xe cnoco6y 
nonynaioT Ha6op noxpbiTMM npM pacnwneHMM 

OKCMAa qMHKa C nOMOU^bK) BblCOKOMaCTOTHOrO 

(RF) MameTpoHa Ha cvinMKOHOBbie nnacTMHKM. 

riOKpWTMfl M3 OKCMAa LfMHKd He A^MOHCTpM py K)T 
30HW MHm6MDOBaHMfl. 

noKpbiTMfl M3 Ag m ZnO HaHoc«T o6u4eM 
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ToninMHofi no 3300 aHrcTpeM nyreM 
noc/ieaoBaTenbHoro HanbineHM* cnoeB Ag 
BMecTe co cnoaMM ZnO (75/25, B ec%) c 
co6/iioAeHneM npuBefleHHbix HM*e ycnoBMM. 
noKaaaHo, hto noKpbiTM« He npMBOAnT k 

06pa3OBaHMK> SOHbl MHm6MpOBaHMfl B TOM 

cnynae, Kor/;a Toni^ktHa cnoeB OKCMfla i^mhks 
cocTaBHRer OKono 100 aHrcTpeM. Oah3ko 
n/ieHKM, BKnwMaioi^Me nnob oneHb jonme 
octdobkm, nn6o npepbiBajoiAMeca cnon ZnO 
(Me H ee 50 aHrcTpeM) B Ag MaTpnije ( T .e. 

K0MnO3HTH0M nfieHKB) npMBOflflT K o6pa30BaHHK> 
OTKOppeKTHDOBaHHOM 30Hbl HHru6upOBaHHfl, 
paBHOM 8 MM. 

npMMeHfleMbie An* HaHecemi* ZnO ycnoBMH 
BKnfOMaK)T cneayromee: pacnbmwTenb: ZnO c 
AMaMeTpoM 20,3 cm; pa6oMMM raa - aproH; 
AaB/ieHne paobnero ra3a - 4 (la (30 mT)' 
paccTOAHne kbtoa - 3hoa: 40 mm; McxoAHaa ' 
TeMnepaiypa cy6cT P aTa - 21 °C; MoiAHocTb - 
BbJCOKOHaCTOTHblM (RF) MarHeTpoH, 0,5 kBt. 

npnMeH«eMbie aha HaHeceHM* Ag ycnoBna 
BKntonawT cneAytou^ee: pacnbiniuenb: Ag c 
AMaMeTpoM 20,3 mm; paooMMpi ras - aproH; 
AaB/ieHwe pa6onero ra3a - 4 ria (30mT); 
paccTOAHne kbtoa - bhoa - 40 mm; MexoAHa* ' 
TeivinepaTypa cy6cTpaTa - 21 °C; MouiHocTb - 
MameTpoH, 0,1 kBt. 

npMMep 10 

3tot npMMep AeMOHCTpupyeT BnMflHMe 
xonoAHOM o6pa6oTKM m OTawra cepe6pflHbix m 
3onoTbix nopoujKOB Ha aHTMMMKpooHyro 
aKTMBHOCTb, onpeAenaeMyfo b CTaHAapTHOM 
TecTe Ha 30HanbHoe MHrn6npoBaHMe. XonoAHaa 
o6pa6oTKa Tawx nopowKOB npiiBOAUT k 
AecfceiaaM cTpyxryp nosepxHocTn, coAepjKai^MX 
aTOMHyfo HeynopflAOMeHHocTb, KOTopaa 
cnoco6cT B yeT BbicBOOcwAeHMK) hohob, 

Bbl3blBaK)LL|MX aHTHMMKpo6HyK) aKTMBHOCTb! 
AHTMMMKpo6HOe AeMCTBMG T3K0M Ae^KTHOM 

CTpyioypbi MoweT 6biTb yAaneno npn omMre. 

HaHOKpucTannnHecKMM cepe6pflHbiM nopowoK 
(paaMep KpncTannoB orano 30 hm) 
pa36pw3rnBaioT Ha MenKyfo neHTy m Aanee 
Mcc/jeAy»oT. npn stom Mcnonb3yK>T cnoco6 
npuMepa 7, nonynawT 30Hy MHrn6npoBaHMfl b 5 
mm. TpaHy/ibi HaHOKpMCTannMMecKoro Ag 
nopoujKa (0,3 r) npeccyioT noA AasneHneM 
275700 Klla (KMnonaocana) (40000 
*VHTob/ak)«m 2, CnpecoBaHHbie rpanynbi 
npoAyMHpyfOT 9-mm 30Hy MHrn6npoBaHM« npn 

TeCTMpOBaHMM Ha aHTMMMKpo6HyK) aKTMBHOCTb. 

HaHOKpMCTannMnecKMM cepeoppHbrn nopoiuoK 
noABepraiOT MexaHMnecKOM o6pa6oTKe b 
luaposoM MenbHMMe b TeneHMe 30 ceKyHA- 
nonyneHHbiM nopouiOK MccneAywT Ha 
aHTMMMKpo6HyK) aKTMBHOCTb KaK b cnysae 
pa36pbi3mBaHMfl o6pa6oTaHHoro nopoujKa na 
/lMnKyio neHTy c nocneAyraujMM noMeujeHMeM Ha 
Maui km, TaK m npM npeccoBaHMM era b rpaHynaT 
c co6/iK)AeHMeM BbiaieyKa3aHHbix ycnoBMM TaioKe 
c nocneAywiAMM noMeojeHMeM Ha MauiKM. 

OTMeMeHHbie 30Hbl MHni6MpOBaHMfl COCTaBnflK)T 

cooTseTCTBeHHo 7 m 11 mm. r P aHyn*T, 
nonyMeHHbiM nocne npeccoBaHMfl o6pa6oTaHHoro 
nopoujKa, 0T«MraK)T npM TeMnepaType 500° b 
TeweHMe 1 naca noA saKyyMOM. llpM 3tom 30Ha 
MHrM6MDOBaHMfl, OTMeweHHafl y npoKaneHHoro 
rpaHynflTa, CHMwaeTca Ha 3 mm. 

no/iyneHHbie AaHHbie noKa3biBa»OT, hto 
Ha hokph cTa nn MMecKM m cepe6pj?HbiM nopoujoK, He 
OKa3biBa« caM no ce6e aaMeTHoro BnM^HMq Ha 
aHTMMMKpo6HbtM 3cJx|3eKT, o6naAaeT 

nOBblUJeHHblM aHTMMMKpo6Hb!M A^MCTBMeM npM 

BBeAeHMM aTOMHOM HeynopRAoseHHOCTM nyTeM 
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MexaHMwecKOM o6pa6oTKM nopoujKa b oiapoBOM 
MenbHMi^e mhm npM npeccoBaHUM ero b rpaHynaT. 

AHTMMMKpo6HblM St^eKT 3HaHMTenbH0 

CHMwaeTCfl npM oT>KMre npn TeMnepaType 
500 C. TaKMM o6pa30M, ycnoBMfl, co3AaBaeMbie 
bo BpeMfl MexaHMMecKOM o6pa6oTKM nnn nocne 
Hee, He Aon>KHbi BKnronaTb BbicoKyK) 
TeMnepaTypy, KOTopan cnocoocTByeT An4xJ)y3MM. 
YcnoBMfl xonoAHOM MexaHMHecKOM o6pa6oTKM 
npeAnoHTMTenbHbi, nocKonbKy orpaHMHMBafOT 

AM(}x{)y3MK), B MaCTHOCTM, 3TO MOJKeT 6blTb 

oGpaobTKa npM KOMHarHOM TeMnepaType MnM npM 
pa3ManbiBaHMM Mnw M3MenbweHMM b ^makom 
a30Te. 

Cepe6p«HbiM nopoiuoK, coctoaiamm M3 
HacTML^ pa3MepoM OKono 1 mmkdohb, MccneAyraT 
aHanorMWHbiM cnococoM. Ag nopoaioK 
pa36pbi3rMBa»OT Ha nMnKy»o neHTy m onpeAennioT 
30Hy MHrvidMpOBaHMfl. 3oHa nHrn6npoBaHHfj b 
3tom cnynae He oTMenaeTCfl. riopooiOK 
o6pa6aTbiBaiOT b TeweHMe 30 ceKyHA b ujapOBOM 
MenbHMqe m pa36pbi3rMBaK)T Ha HMnKyio neHTy. 
npM 3tom BOKpyr nopoujKa Ha neHTe OTMeMaeTca 
30Ha MHrM6MpoBaHM« pa3MepoM 6 mm. KorAa Ag 
nopoiuoK (b HopManbHOM coctorhmm MnM nocne 
MexaHMMecKOM o6pa6oTKM b ujapoBOM MenbHM^e) 
npeccyKDT noA AaeneHMeM 275700 Klla (40000 
4)yHTOB/AK)MM 2 ) b 0,3 r rpanynflTa, 

OTMeMatOTCfl 30Hbl pa3MepOM COOTBeTCTBeHHO 5 

m 6 mm. TpaHynHT, KOTopbiM 6bin nonyseH M3 
nopoujKa, o6pa6oTaHHoro b tuapoBOM MenbHMue, 
m Aanee npoKaneH npM TeMnepaType 500°C, 

MMeeT 3H3MMTenbHO CHM)KeHHyK) aHTMMMKD06HyK> 

aKTMBHOCTb. BHanane rpaHyn^T oGnaAan 

HeKOTOpOM aKTMBHOCTbK) (30Ha MHrn6npOBaHHf1 

pa3MepoM 4,5 mm), OAHara npM btodom 
MccneAoeaHMM 30Ha MHn/i6npoBaHnj3 He 6bina 
o6napy>KeHa. KoHTponbHbiM rpaHynfJT, KOTopbiPi 
He noABepranw oT)KMry, npoAon^aeT 
npoAyL|Mpo B aTb 30Hbi MHrM6MpoBaHMfl 6onee 4 
mm Aawe nocne 14 noBTOpos TecTM poB a h m f\ . 
3tot pe3ynbTaT yKa3bisaeT na to, hto cTaAMfl 
oT>KMra, npMMeH«eMaq nocne MexaHMMecKOM 
o6pa6oTKM, orpaHMHMBaeT A^iMTenbHoe 
BbiCBo6o>KAeHMe aHTMMMKpo6Hbix <popM cepe6pa 

M3 nODOUJKOB. 

HaHOKpMcrannMMecKoe 3onoTo b BMAe 
nopooiKa (KpMCTannbi 20 hm) MccneAyK3T c 
noMoujbto TecTa Ha 30HanbHoe MHrn6npoBaHne 

Ha aHTMMMKD06HyK) aKTMBHOCTb npM 

p336pbi3rMBaHMM nopoujKa Ha nMnKyra neHTy. 
npM 3tom A^fl HaHOKpMCTannMwecKoro 3onoToro 
nopoujKa He 6bino OTMeMeHo 3oh 
MHrM6MpoBaHM«. 3onoTOM nopoiuoK npeccyjoT 
noA AaBneHMeM 275700 Kfla (40000 
0yHTOB/AKDMM 2 ) ao 0,2 r rpanynnTa. OTMeMaraT 
HanMMMe 3ohw MHrn6npoBaHHp pa3MepoM 10 mm. 
HpM nocneAyKDi^eM OT>KMre npeccosaHHoro 
rpaHvnflTa noA BaKyyMOM npM TeMnepaType 
500 °C b TeseHMe 1 Maca BenMHMHa 30Hbi 

MHrM6MD08aHM« CHM)KaeTCP AO 0 MM. 

flonyMeHHbie pe3ynbTaTbi noKasbiBawT, hto 
pacTBopM MocTb, a cneAOBaTenbHo, m 

3Cfx|3eKTMBHOCTb 30n0TblX nODOUJKOB MOryT 6blTb 

3H3M m Ten bHO ynymueHbi b pe3ynbTaTe 

MexaHMHeCKOM 06pa60TKM, TaKOM KaK 

npeccoBaHMe HaHOKpMCTannMMecKoro MaTepMana 
b rpaHyn^T. npn stom aHTMMMKpo6Ha« 

aKTMBHOCTb MOW6T MCMe3HyTb nOCne OTJKMra. 

DpeAnoHTMTenbHa xonoAHaa o6pa6oTKa. 

flpyme 3onoTbie nopoaiKM, BKnrosaiomMe 
sacTMUbt pa3MepoM 2,5 MMKpona m 250 mmkpoh, 

He OKa3blBaK)T aHTM M M KDOGHOrO BOSAeMCTBMfl 8 

ycnoBMflx BbiuieynoMAHyTOM xonoAHOM 
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o6pa6oTKM. CMMTaeTcn, hto Manbitf pa3Mep 
3epeH HaHOKpncTa/1/iMMecKoro 3onoToro nopoiuKa 
npeflCTaB/ineT cooom BawHbifi (fcaiaop, KOTopbiM, 
b coMeiaHMM c MexaHMMecKort o6pa6oTKOii 
cnoco6cTByeT reHepau,MM HywHoro 

aHTMMMKp06H0r0 3CfKj>eKTa. 

ripMwep 1 1 

flaHHbiti npMMep bkthomgh b onncaHMe 
M/l/lKX;Tpai4MM K0MnO3HTH0rO aHTMMMKpo6Horo 
nOKpblTMH, o6pa30BaHHoro npM peaKTMBHOM 
pacnbmeHMM (Apyrotf npMMep KOMno3HTHbix 
nneHOK). B ripHMepe 7 6bino noKa3aHO, hto 
aHTMMMKpo6Hoe noKpwTkie M3 cepe6pa MoweT 
6biTb nonyneHo npw HanwneHMM a aTMOcqbepe 
aproHa w 1% Kwcnopofla (0,5 KBarr, 5,3 Ha (40 
MTopp), paccTOAHne aHOA/KaTOA - 100 mm, 
TeMnepaTypa - 20°C - npn stom nonynaiOT 30Hy 
MHrn6npoBaHHfl pa3MepoM 1 1 mm). 

B tom cnynae, Korfla a^* HaHeceHM* 
aHTMMMKpo6Hbix noKpbiTMM HanbineHMeM 
ncnonb3yioT b KanecTBe pa6onero ra3a aproH c 
coflepwaHMeM 20 Bec% KwcnopoAa, pa3Mep 3oh 
MHrM6npoBaHM« BapbMpyeT ot 6 ao 12 mm. 3tm 
AaHHbie yKa3biBaK)T Ha to, hto co3AaHne 
peaKTMBHOM aTMOcqbepbi bo BpeMfl oca>KfleHMfl m 
napoBoii qba3bi npMBOAMT k o6pa30BaHMio 
aHTMMMKpo6How nneHKM npn ncnonb30BaHnn 
lUMpoKoro Anana30Ha napaMeTpoB npou,ecca 
ocawAeHMH. 

ripMMep 12 

flaHHbiM npMMep noKa3biBaeT, hto noKpbiTMH 
HacTO«mero M3o6peTeHM« npoaBrmioT 

aHTMMMKpo6HOe fle^CTBUe npOTMB UJMpOKOrO 

cneiapa 6aiaepMM. 

Bcero 171 pa3nnHHbix 6aiaepManbHbix 
o6pa3Upa, BKfuoHatomux npeACTaBMTeneM 18 
doaob m 55 bmaob, 6bi/in npeACTaBneHbi 
(1poBMHi4Ma/ibHOM JlaoopaTopMeM ceiaopa 
3ApaBOOXpaHeHMfi CeBepHOM Anb6epTbi. 3™ 
o6pa3u,bi 6binn 6bicTpo 3aMopo>KeHbi b 20% 
chhtom MonoKe m BbiAepwMBanMCb npn 
TeMnepaType - 70°C b TeneHMe BpeMeHM, 
BapbMpywmero ot HecKonbKMX Mecau,eB ao 
HecKOfibKMX neT. B MccneAOBaHMM He 
ncnonb30Banncb Tpe6oBaTe/ibHbie k nMiije 
opraHM3Mbi, KOTopbie MoryT He pacTM b 
ycnoBHflx, co3AaBaeMbix b cranAapTHOM TecTe 
Ha MyBCTBMTenbHocTb no Knp6n-Bay3py. 

Ka>KAbiM 3aMopo)fCGHHbiM o6pa3eu, 
cocKo6nnnn c noMombio BaTHoro TaMnoHa Ana 
MHOKy/inpoBaHun naujKM c KpoBfiHbJM arapOM 
(MKA (BAP)). Maui km MHKy6MpoBa/iM b TeneHMe 
hohm npM TeMnepaType 35°C. Ha cneAyiomMM 
AeHb opraHM3Mbi noABeprnw Tecn/ipoBaHMio Ha 
HyBCTBMTenbHOCTb no MeTOAy KMp6M-Bay3py, 
onMcaHHOMy HM)Ke. 

Ot neTbipex ao naTM kojiohmm (6onbwee 
KonMHecTBO, ecnM KonoHMM ManeHbKvie) oAHoro 
MopqbonorviHecKoro TMna OT6MpaK>T M3 Ka^AOM 
MKA cy6KynbTypbi m MHOKynMpytoT Aanee b 
MHAMBMAyanbHbie npo6MpKM, coAepwaiAMe 
npMMepHo 5 Mn TpMnTM pOBaHHoro coeBoro 
6ynbOHa (TC6 (TSB)). BynbOHbi MHKy6Mpyi0T npM 
TeMnepaType 35°C b TeneHMe 2-3 nacoB. K 
3 to My BpeMeHM MyTHOCTb 6onbiueM nacTM 

6yj1bOHHblX Ky/lbTyp CTaHOBMTCfl TIMOO paBHOM, 

jim6o npeBbiiuaeT 0,5 CTanAapTa MaKqbapnaHAa 
(0,5 McFariand Standard). Bonee MyTHbie 
o6pa3Ubi pa36a8nflK>T crepMnbHbiM coneBbiM 

paCTBODOM AO AOCTMJKeHMfl MyTHOCTM, BM3yanbHO 

cpaBHMMOM co cTaHAapTHOM. flna o6nemeHMfl 
BM3yaxibHOM oqeHKM MyTHOCTM npo6MpKM 
npocMaTpM bbiot Ha 6enoM qbone c 

KOHTpaCTMpyfOIAeM HepHOM HMHMeM. 

He6onbiuoe hmcho opraHM3MOB 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



(Sfreptococcus m Corynebacterium) He 
cnoco6HO xopoiiio pacTM b TC5. MyTHOCTb 3tmx 
6y/ibOHOB nocne MHKy6aL|MM AocTMraeT MeHee 
0,5 cTaHAapTa MaxcfjapnaHAa. B stm npo6MpKM 
An« yBe/iMHeHMy? MyTHOCTM npMMepHo ao ypOBHfl 
CTaHAapTHa MHoxynMpytoT AononHMTeribHbte 
kohohmm M3 HKA cy6KynbTyp. 

B TeneHMe 15 MMHyT AOBeAeHMW MyTHOCTM 
6a KrepM a JibHOM cycneH3MM ao Hy>KHoro 
cocTo«HM« b xaoKAbiM 6ynbOH norpy>KaK)T 

CTepMfibHbiM B3THblM T3MnOH. M36blTOK >KMAKOCTM 

yAanaioT nepe3 KpaM npo6MpKM TaMnoHOM, 
BpaLi^a« mm. MHOKy/iflT HaHOc«T Ha araposyio 
nnaiuKy Mrannepa Xmhtohb (MX) HaneceHMeM 
HeTKMx nonocoK TaMnoHOM b Tpex HanpaBneHMflx 
no BceM noBepxHOCTM arapa. TpM BaqberibHbix 
KBaApaTa M3 KpeMHe3eMa, noKpbiTbix cepe6poM, 
pa3MepoM 1x1 cm HaK/iaAbiBaKjT Ha Ka>KAyio MX 
naujKy, nocne nero nauiKM nepeBopaHMBa»OT m 
CTaBflT Ha MHKy6ai4MK) b TeneHMe hohm npM 

TeMnepaType 35°C. rioKpbiTMfl HaHoc^T 
HanbineHMeM npM co6nK>AeHMM onMcaHHbix HM>Ke 
ycnoBMM, KOTopbie no AaHHbix MccneAOBaHMfl 
MeTOAOM AnqbpaKi4MM peHTreHOBCKMX nyneM 
npeACTaB/iflKDT co6om KOMno3MTHbie nneHKM, 
cocTOflujMe M3 cepe6pa/oKCMAa cepedpa: 

PacnbmMTe/ib: AnaMeTp 20,3 cm, 99,99% Ag 

PaooHMM ra3: Ar/0 2 80/20 sec% 

/JaBneHMe pa6onero ra3a: 5,3 fla (40 mT) 

rioriHbJM MaccoBbJM noTOK: 700 ct»cm 3 /mmh 

Moi^HOCTb: 0,1 KeaTT 

TeMnepaTypa ocawAeHMa: 20°C 

OcHOBHoe AasneHMe: 2,7.10^ Ha 
(2«10" 6 Topp) 

PaccTO^HMe KaTOA/aHOA: 40 mm 

MKA (BAP) KyribTypbi KOHTpo/ibHbix 
opraHM3MOB 6bJ/iM npeACTaBneHbi 

npoBMHL|ManbHOM na6opaTopMeM m BioiKwanM: 
Staphylococcus aureus ATCC 25923; 
■ Pseudomahas aeruginosa ATCC 27853; 
Escherichia coli ATCC 25922; m 

Enterococcus faecalis ATCC 29212 Ana 
npoeepKM KanecTBa MX arapa. 3tm KynbTypbi 
o6pa6oTanM cxoAHbiM c TecTOBbiMM KynbTypaMM 
o6pa30M, 3a MCKnioneHMeM Toro, hto Ha 
6axTepManbHbie nywaMKM Ha MX arape HaHocflT 
CTaHAapTHbie aHTM6MOTMHecKMe auckm, a He 
noKpbiTbie cepe6poM nnacTMHKM. C 
Mcnonb3oeaHMeM yKa3aHHbix opraHMSMOB 6bino 
BbiflBneHo, hto MX arap npMeMneM ati« 
npoBeAeHMn craHAapTHoro TecTa Ha 30HanbHoe 

MHrM6MDOBaHMe. 

nocne 16-18 nacoB MHKy6au,MM npw 
TeMnepaType 35°C 6binM M3MepeHbi 30HW 
MHrM6MpoBaHMfl BOKpyr cepe6pflHbix nnacTMHOK 

MnM aHTM6MOTMHeCKMX AUCKOB. 

OTKOppeKTMDOBaHHbie 30Hbl BblHMCnMnM npM 

BbiHMTaHMM pa3Mepa BaqbnM (1 cm) ot pa3Mepa 
o6u4eM 30Hbi. Pe3ynbTaTbi no 

penpe3eHT3TMBHblM 30H3M MHni6MDOBaHMfl 

npMBeAeHbi b TaSnML^e 7. 
npMMep 13 

flaHHbiM npMMep 
Mcnonb30BaHMe TaHTana 
aAre3MOHHoro cnon a^« Mcnonb30BaHMfl b 
noKpbiTMHX HacTo^mero M3o6peTeHMq. TaHTan 
xopoujo M3BecTeH KaK MaTepMan, KOTopbiM npM 
Mcnonb3oaaHMM b KanecTBe npoMemyTOHHoro 
cnofl ynyniuaeT aAre3MK) tohkmx nneHOK c 
cy6cTpaTOM. B stom npMMepe MccneAyeMbie 
cexqMM, BKniOHaioaiMe o6pa3u,bi M3 
nepxcaseioineM CTanM (316) (1x1 cm) m 
cMnMKOHa (1,7 x 0,9 cm), a Taiwe ceio^MM 
naTeKCHbix Tpy6oK (5 cm), npOMbiBaiOT 3TanoHOM, 



AeMOHCTpMpyeT 
b KanecTBe 
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noc/ie Mero nonoBMHy ncc/ieflyeMbix ceiotHM 
nepeA HaHeceHneM Ha hhx n/ieHOK cepe6pa 
noKpbieaioT (npw HanbineHMM) tohkmm cnoeM 
(npMMepHo 100 aHrcTpeM) Ta. Bo BTopofi rpynne 
MCcneflyeMbie ceKi^Mn noKpbiBaraT To/ibKo 

aHTHMMKD06HOM Ag n/ieHKOM. yCJIOBMfl nOKpbJTH« 

npMBefleHbi Huwe. Torfla kbk aKTMMMKpo6Han 
aKTMBHOCTb y Bcex TecTupyeMwx ceKijkin MMena 
6nn3Kne 3HaHeHMH, onbiTHbie ceKi^nn, noKpbiTbie 
Ta, o6/iaflann ropa3flo nyHiiiMMM aflre3MOHHbiMn 
cBOMCTBaMM, neM Heo6pa6oTaHHbie 

MCcneflyeMbie ceKL|nn. AAre3noHHbie CBoticTBa 
onpefle/iflK>T c ncno/ib30BaHneM ASTM MeTOfla 
D3359-87, KOTopbii* npeflCTaBnweT cooofi 
CTaHAaprHbiti MeTOA onpeaeneHUp a^re3nn. 
ycnoBMfl PacnbineHMfl 

PacnbmnTenb: AHaMeTp 20,3 cm, 99,99% Ta 
Pa6oHiw ra3: Ar/0 2 , 99/1 Bec% 
jqaBneHne paocmero ra3a: 1,3 na (10 MTopp) 
nonHWM MaccoBbiM noTOK: 700 ct»cm 3 /mmh 
Mou^HOCTb: 0,5 kBt 
PaccTO«Hne KaTOA/aHOfl: 100 mm 
TeMnepaTypa cyocTpaTa: 20°C 
PacnbinMTenb: fluaMerp 20,3 cm, 99,99% Ta 
PaooHuPi ra3: Ar/o 2 , 99/1 Bec% 
flaBneHMe paooqero ra3a: 1,3 na (10 MTopp) 

no/iHbiM MaccoBbiPi noTOK: 700 ct»cm 3 /mmh 
Mou^HocTb: 0,5 kBt 
PaccTOflHMe KaTOA/aHOA: 100 mm 

TeMnepaTypa cyccrpaTa: 20°C 
DpMMep 14 

PacnbmeHMe DC MameTDOHOM npuMeHnnn 
flna oca^KfleHMA cepe6pa 99,99% HMCTOTbi ot 
KaTOfla flMaMeTDOM 20,3 cm Ha cnnw<oHOBbie m 
KpeMHe3eMHbie nxiacTMHKH c ncno/ib30BaHneM b 
KanecTBe pa6onero ra3a KOMMepMecKoro aproHa, 
yBnawHeHHoro boaom, nonHbifi MaccoBbifi noTOK 
KOToporo cocTaB/i«eT 700 ct .cm^muh. 
YB/iawHeHue aproHa ocymecTarmtoT npn 
nponycKaHMM ero Mepe3 ABe KO/i6bi coAepwamne 
3 JifiTpa BOAbi KOMHaTHOM TeMnepaTypbi h nepe3 
OAHy nycTy»o Ko/i6y, CHa6>KeHHyK> CTeKnoBaToPi 
Afifl a6cop6nnn /ik)6om cboooahow >khakoctm 
nepeA noAanePi ra3a b KaMepy a/ia HanbineHwfl. 

Hn>Ke npeACTaB/ieHbi ycnoBHH HanbineHna m 
pe3ynbTaTb« cTaHAapTHoro TecTa Ha 30HanbHoe 
MHm6MpoBaHMe, npoBeAeHHoe Ha cepe6p«Hbix 
nneHKax, HaHeceHHbix HanbmeHneM. 
Cepe6p??Hbie nneHKM, KOTopbie o6bNHO npw 
oca^AeHMM b aTMocqbepe aproHa He npoflBrmtoT 
aHTMMMKpoGHwx cbomctb, b cnyMae HanwneHMfl c 
McnonbsoBaHneM b KaMecTse pa6oMero ra3a 
CMecvi aproHa/BOAflHbix napoB xapaKTepn3yioTC« 

3H3MeHHflMM OTKOppeKTMpOBaHHOM 30Hbl 

MHrn6npoBaHbi AO 8 MM. 
IlpMMep 15 

flaHHbiM npuMep BKrwoneH b onacaHHe An* 
m /in Kxiipa l(m m cnocooa aKTMBai^MH noKpbiTH* 
o6nyMeHneM, hto cocTaBnaeT Apyroti acneKT 
HacTO«Lnero M3o6peTeHH«. 

Ha cMHMKOHOBbie Ba<pnw pa3MepoM 1,9 x 0,7 
cm HaHOCHT noKpbiTMH M3 MeTarmwHecKoro 
cepeopa to/iiamhom 3000°A c noMombto 
HanbineHMH M3 DC MameTpoHa npw co6/iK>AeHMM 
cneAytoiAnx ycnoBiw: 

yCHOBM^ PACnblJlEHUH: 

PacnwneHMe: AuaMerp 20,3 cm, 99,99% Ag 

PaooMMii ra3: Ar/0 2 , 99/1 Bec.% 

flaBneHne paconero ra3a: 5,3 (la (40 MTopp) 

rionHbw MaccoBWM noTOK: 700 ct.cm 3 /mmh 

MoLAHocTb: 0,5 kBt 

TeMnepaTypa cyccrpaTa: 21 °C 
PaccTOflHue KSTopJanoR: 1 00 mm 
noKpbiTbie n/iacTMHKM pa3Aen«K)T Ha 4 



rpynnu m o6nyMajOT mx pa3HbiMM A03aMM 
raMMa-M3nyHeHM«: A03aMH B 0, 1, 2 m 4 

MerapoA - ot MCTOMHMKa ^Co (M30MeAHKc Mhk. 
, MopTOH rpoye, CUUA (Isomedix Inc., Morton 
5 Grove, II., Usa)). 06pa3qbi noMemaraT b 
ochobhom nepneHAMKynwpHO k nocTynawmeMy 
o6nyMeHMK). riocne o6nyneHM« o6pa3qbi 
MccneAyiOT Ha 6nonorviHecKyK) aKTMBHOCTb 

(aHTMMMKD06HblM 3<txj3eiCT) C MCn0Jlb3OBaHMeM 

CTaHAapTHoro TecTa Ha 30Ha/ibHoe 
10 MHrn6npoBaHne Ha arape Mton/iepa XnHTOHa 
Wm(Jdko (Difco, Ml. )), BKHJOHafOLnero 
npuMeHeHne S.aureus (ATCC 25923), xax 6wno 
npneeAeHo b npeAbwytAnx npuMepax. 
nonyneHHbie pesynbTaTbi cyMMnpoBaHbi b 
Ta6nnLie 9. 

15 Pe3y/ibTaTbi yKa3biBaK)T na 

norapucfjMHHecKyK) 3aBMCMMocTb MewAy ao3om 
o6nyMeHMfl m Ha6ntoAaeMOM 6nonornHecKOM 
peaKi^MeM b nnacTMHKax. 3to kinnracTpHpyeT tot 
<t>aKT, hto raMMa-o6nyneHMe 0Ka3bfeaeT 
AanbHeviiuyK) aKTMBai^mo noKpbiTMfi HacTOfliAero 
20 M3o6peTeHMA c qenbK) ycuneHUfl mx 
aHTMMUKpodHoro aqbqbeKTa. 

3KcnepnMeHT 6bm noBTopeH c 

aHTMMMKpo6HblMM nneHKaMM, 

opueHTMpoBaHHbiMM b ochobhom napannenbHo 
25 npuxoAflLAeMy o6nyMeHMK>. Taxa« opneHTai4nn 
3HanMTenbHO cHM>KaeT ypoBeHb aKTMBai4MM 

aHTHMMKpo6HblX nOKpblTMM T3K, MTO B CpaBHeHMM 

c Heo6nyHeHHbiM KOHTponeM He OTMenaeTcw 
yBennMeHMfl 3ohu uHrn6npOBaHMfl. 
npuMep 16 

30 flaHHbiM npuMep BK/iKD^eH Ann nnnjocTpaL^nn 
aKTMBaL|MM no cnoco6y HacToaiAero M3o6pereHMfl 
aHTMMMKpo6Hbix noKpbiTMM raMMa-o6nyneHMeM c 
ncnonb30BaHneM AnsneiapMHecKoro MaTepwana, 
npMMbiKawiAero bo BpeMfl o6nyMeHHfl k 
o6pa6aTbJBaeMOMy MaTepna/iy. 

35 MHO>KecTBO o6pa3LioB pa3MepoM 2,5 cm x 2,5 
cm M3 flHewcToro nonn3TwneHa BbicoKofi 
nnoTHocTn (TaKoro, KOTopbiw Mcnonb3yeTc« a^i« 

H3rOTOBfieHM« 0>KOrOBblX nOBH30K) nOKpblBaiOT 

HanbineHHeM MeTannimecKoro cepe6pa b 
ycnoBnax npMMepa 15, 3a HCK/noMeHMeM 
40 moiahoctm, KOTopafl b AaHHOM cnywae 
cocTaBnweT 0, 1 kBt. 3aTeM noKpbiTbin ^HencTbiM 
MaTepkian TecTMpyioT no MeTOAy, onwcaHHOMy b 
npMMepe 15. KoHTporibHbie ymencTbie oGpasi^bi 
(noKpbiTbie cepe6poM, He o6nyneHHbie) 

45 npHBOAM/lM K 06pa30BaHMt0 30H MHrn6npoBaHMfl 

pa3MepoM 10 mm (oTKOppeKTMpoBaHHbix), TorAa 
KaK a™ o6nyMeHHbix o6pa3i4oe 6binn nonywenbi 
30Hbl HHrn6npoBaHMfl pa3MepOM 14 mm 

(OTKOppeKTMDOBaHHbie). 

flpyrne o6pa3Ubi noKpbiToro AHencToro 
50 MaTepwana npocnomin AayMfl cmiuKOHOBbiMM 
BaqbnnMM pa3MepoM 2,5 cm x 2,5 cm, HecymwMn 

TepMMMeCKM HapaiA6HHblM OKCHAHblM CHOM 

(nocTaBKa M3 L^eHTpa MuKposneiapoHHKM, 
3Amohtoh, Anb6epTa (Alberta Microelectronic 
Centre, Edmonton)). OnMCbieaeMbiM «HencTbM 
55 MaTepwan nccneAOBann Ha Hannnne 
6nonorviHecKOM aiawBHoc™, npw otom 6bino 
o6Hapy>KeHo oTKoppeicrMpoBaHHoe 3HaMeHne 
30Hbi MHrM6npoBaHM«, paBHoe 26 mm. 

CMHTaeTCH, MTO CMflUKOHOBbie nnaCTMHKM 

npeACTaB/iflJOT co6om mctomhmk sneiapoHOB, 
0 KOTopbie paccenBaiOTCfl Ha aHTMMMKpo6Hbie 
noKpbiTMA, eu^e 6onee ycnnnBa« 

aHTMMMKpo6HblM 3<fxJ)eKT. 

JlncTOBoe MeTannnMecKoe cepe6po 
MccneAOBa/iM Ha B03Moa<HocTb ero aKTHBai^MM 
raMMa-o6/iyMeHneM pj\$\ Bbipa6oTKM 

aHTMMMKD06HOrO 3$XpeKTa. /lMCTOBOe 
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aKTMBM3MpOBaTb 
COOTB e TCTBM M C 

HanbinflfOT Ha 
c co6/iK3fleHneM 

3a MCKJIfOMGHMeM 



MeTannMHecKoe cepe6po noABeprnM oTwiry npn 
TeMnepaType 140°C b TeMeHMe 90 mm m saTeM 
oonyneHMK) A03OM 4 Merapa/j. Ranee o6pa3u>i 
MccneflOBann Ha nannMne 6nonornMecKOM 

aKTMBHOCTM, OflHaKO 30Hbl MHrn6wpOBaHMfl He 

6binn Bbi^BJieHw. 3tot peaynbTaT yica3b!BaeT na 

TO, HTO, B03MOKHO, Cepe6pO B ero HOpManbHOM 

ynopflflOMeHHOM coctoahmm MMeeT cnwiuKOM 

Ma/lOe KO/lMHeCTBO aTOMHblX flecJieKTOB, KOTopbie 

MoryT aKTMBM3MpoBaTbCfl no cnoco6y 
HacTOflu^ero M3o6peTeHmi. 
npMMep 17 

flaHHbiM npMMep BKntoneH e onncaHne flnq 
nn/iiocTpauMH toto qbaKTa, hto aHTMMMKpo6Hbie 
noKpbiTMA, coflepwamwe aTOMHyio 
Heynop^qoMeHHocTb Ha ypoBHe, He AOCTaTOMHOM 
Ana npoAyuMpoBaHMH aHTMMMKpo6Horo 

3C|xfc>eKTa, MO)KHO 

raMMa-o6nyweHneM, b 
HacTonLL|MM M3o6pereHMeM. 
Cepe6p«Hbie nneHKM 

CMJlMKOHOBbte n/iaCTMHKM 

vcjiobmm npMMepa 15, 
flaeneHMfl ra3a, KOTopoe cHMweHo c 5,3 ria (40 
MTopp) flo 0,7 na (SMTopp), hto npMBOflMT k 

CHM>KeHHMD B HO/lyHaeMblX nOKpblTMflX aTOMHOM 

HeynopflflcmeHHocTM. Ilocne 3Toro cepe6pflHbie 
nneHKM o6nynaK>T raMMa-nynaMM ao3om b 4 
Mpafl no MeTOfly npMMepa 15. OonyHeHHbie m 
KOHTponbHbie nneHKM (He o6nyneHHbie) 
nccneflyjoT Ha 6nonornwecKyK) aKTMBHocTb. 
KoHTponbHbie nneHKM npoflym^pyjoT soHy 
MHrvi6MpoBaHMn pa3MepoM nnujb 1 mm 
(oTKoppeKTM pOB a HHy io) , Torfla KaK o6nyweHHbie 
noKpbiTMfl co3fla»OT 30Hy MHrn6npoBaHnq 

pa3MepoM 10 MM (OTKOppeKTMpOBaHHyfO). 3tot 

pe3ynbiaT yKa3biBaeT na to, hto aHTMMMKpo6Hbie 
noKpbiTMfl, M3roTOBneHHbie b jamx ycnosn«x, 
KOTopwe npuBOA^T k o6pa30BaHMfo aTOMHOM 
HeynopnflOHeHHocTM Ha ypoBHe, HeAOCTaTOHHOM 
(\nn npoHBneHMH aHTHMMKpo6Horo 3<Jx£eKTa, 
MoryT aKTMBMpoBaTbCfl nofl fleftcTBMeM 
o6nyneHM« H3 MCTOHHMKa raMMa-nynePi, 
npno6peTafl b MTore aHTn6aKTepnanbHbie 

CBOMCTBa. 

ripMMep 18 

HacToau^MM npMMep fleMOHCTpnpyeT cnoco6 
o6pa30BaHM« mohob KOMnneKcos cepe6pa, 
OTnuHHbix ot mohob Ag+, KOTopbie o6naflaK>T 

BblCOKOM 3Cf4>eKTMBHOCTbK) B reHepMpOB3HMM 

aHTMMMKpo6Horo actxfceiaa. B npMMepe 
npMBOflqTC« cpaBHMTenbHbie flaHHbie no ypoBHto 

flM(JX})y3MM M 3HaweHMflM 30H MHrn6npOB3HMfl flnfl 

pa3nMMHbix pacTBopos cepeopa. 

PaCTBOpbl TOTOBflT TaKMM 06pa30M, HTOObl 

Bbiflenanocb 10000 ppm Ag b BM«e AgNO 3 , 
Ag(NH 3 ) 2+l Ag(CN>2. m Ag(6enKa). 

PacTBopbi cepe6pa roTOBaT cneflywiAMM 
o6pa30M: 

1) Ag(S20 3 ) 2 3 - - 2,66 r AgCI pacTBoparaT b 

150 MJ1 fleMOHM3MpOB3HHOM BOflbl. flo6aBnflfOT 

17,22 r Naj (S20 3 ) 2 m aoboaht o6*beM ao 200 Mn 

AeMOHM3MpOB3HHOM BOAOM. 

2) Ag(CN) 2 . - CMeujMBatoT paBHbie o&beMbi 
12,5 r/n AgCN m 50 r/n KCN 

3) Ag(6enoK) - MccneflywT Aaa o6pa3qa 
cepe6pocoAep>Kamero 6enKa. 
Cepe6pocoAep>KainMM 6enKOBwfi nopouiOK (0,5 r, 
Sigma S- 6767, hot 12H3437, 20% Ag) 
Ao6aBn«K)T k 10 ma a® mohm 3m posa hhom boaw. 
Cepe6pocoAep)KainMM 6enKOBWM nopouJOK (1,25 
r, Sigma S-9017, noT 33H3456, 8% Ag) 
AooaemHOT k 10 Mn A6^ohm3mpob3hhom boau. 

4) Ag(NH 3 ) 2+ - K rHApOKCMAy aMMOHMH 
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Ao6aBn«K)T HMTpaT cepe6pa ao o6pa30BaHMn 
nepHoro ocaAKa. K nonyweHHOMy pacTBopy 
AooasnnjOT no KannnM AononHMTenbHoe 

KOnMMeCTBO niApOKCMAa aMMOHMS ao 

AocTM)KeHMfl noBTopHoro pacTBopeHMH ocaAKa, 
mto npMBOAMT k nepexoAy MOHa Ag(NH 3 ) 2+ b 
pacTsop. 

Ranee roTOBfu KOHTponbHbie pacTBopw, 
coAep>Kai^Me Te me KOHL^eHTpauMM HMTpaTa, 
aMMMaKa, L(MaHMfla m TMOcynw^aTa, MTO B 
MccneAyeMbix pacTBopax. AHTMMMKpo6HbiM 
3<}x{>eKT onbiTHbix pacTBopoB onpeAen«KDT c 
noMombw TecTa Ha 30HanbHoe HHrn6npoBaHne. 
MyBCTBMTenbHbiM auck (i\enntono3a, AMaMeTp 6 
mm), coAep>KaLHMM 25 MMKponnTpoB Ka^KAoro M3 
MccneAyeMbix pacTBopoB noMemafOT Ha 
cepeAMHy naiuKM c arapoM Mionnepa Xmhtoh3 
(MHA) (cpeAa ^mc^ko). Co3AaK5T ycnoBMfl a^« 
AM^x|5y3MM b TeweHMe 4 MacoB KOMnneKCOB 
cepe6pa MnM mohob na nawKy c MHA, 
BbiAep>KMBaeMyK> b TepMocTaTe npM 
TeMnepaType 37°. (locne 4 sacoB oT6MparaT M3 

HaUJKM HyBCTBMTenbHbIM AHCK M C nOMOLL(bK> 

HeMTpoHoaKTMsaqMOHHoro aHanM3a onpeAen^JOT 
coAep>KaHMe cepe6pa (HAA, yHMBepcMTeT b 
Anb6epTe, peaiaop Ha MeA/ieHHbix HeMTpoHax 
(NAA, University of Alberta Slowpoke Reactor 
Facility)). Rna M3MepeHM« 30H MHrM6MpoBaHM» 
npoTMB S.aureus Mcnonb3yioT AononHMTenbHyio 
cepMK) naujeK c yneTOM MccneAOBaHMfl Ka>KAoro 

M3 MMetOLAMXC* B MyBCTBMTenbHblX flMCKaX 

cepe6p«Hbix KOMnneKcos mhm mohob. 143 AByx 
ynacTKOB natuKM: Ha Kpae 30Hbi MH™6MpoBaHMfl m 
noA A^CKaMM - OT6Mpa»OT o6pa3i4bi arapa. 
06pa3qbi arapa nccneAytOT Ha coAep>KaHMe 
cepe6pa c noMoujbJo MeTOAa HAA. 
HccneAOBaHMe aHTMMMKpo6Horo 3<£<£eiaa 
KOHTponbHbix pacTBopoB noKa3ano oTcyTCTBMe 
3oh MHrM6npoBaHMH. llonyHeHHbie pe3ynbTaTbi 
npeACTasneHw Ha Ta6nML|e 10. 

BbiiuenpMBeAeHHbie pe3ynbTaTbi 
noKa3biBaioT, hto conM MnM coeAMHeHMfl 
cepe6pa, b oTHomeHMM KOTopwx M3B6ctho, mto 
ohm AMCcoMMMpyfOT c o6pa308aHMeM MOHa Ag+ 
(HanpMMep, HMTpaT cepe6pa m cepe6pflHbie 
6enKM), o6naAaK)T orpaHMMeHHbiM 

aHTMMMKpo6HblM aQbqbeKTOM (30Ha 

MHm6MpoBaHMH 6 mm). AHTMMMKpo6nbiM aqbqbeKT 
Bbiiue y Tex K0Mno3Mi4MM cepe6pa, KOTopbie 
BbicBo6o>KAaK)T KOMnneKCHbie MOHbi, oTnMMHbie 
ot Ag+ (HanpMMep, Ag(NH 3 ) 2+I Ag(CN) 2 . m 

A9 ^ S 2 °3)2 3 ")- OMeBMAHO TatOKe, MTO MOHbl 

KOMnneKCOB cepe6pa cnoco6Hbi 

Anq^qbyHflMpoaaTb b arapoByio cpeAy Aanbiue, 

MeM Ag+, MTO npMBOAMT K AOCTMHCeHMK) 

aHTMMMKpodHoro 3cJx£eKTa Ha 6onee AaneKOM 
paccTo«HMM ot MCTOMHMKa cepeopa. 

CMMTaeTCH, mto Ag+ moh MeHee oqbqbeKTMBeH 
KaK aHTMMMKpooHbiM areHT, nocKonbKy oh 

AOCT3TOMHO nerKO OCa)KAaeTC« MMeKJl^MMMCfl B 

arapoBOM cpeAe xnopMAHbiMM MOHaMM. C ApyroPi 
CTopoHbi, MOHbi KOMnneKCOB cepe6pa 
xapaiaepM3yK)TCfl 6onee bwcokmm ypoBHeM 

aHTMMMKD06HOrO ABMCTBMH M 6onee 6blCTDOM 

AM44>y3MeM. MoHbi KOMnneKCOB cepe6pa, 
no-BMAMMOMy, KpoMe Toro, He cca>KAaK>TCfl 

XilOpMAHbIMM MOHaMM B TOM >Ke CTeneHM, MTO 

AenaeT mx 6onee yAo6HbiMM a^h Mcnonb30BaHMfl 
b npoMbnuneHHbix CMCTeMax MnM b paooTe 

MeAMUMHCKMX M APyrMX yCTpOMCTB, KOTopwe 
BCTynaiOT B XOAe C|)yHKljMOHMpOBaHMfl 8 KOHTaKT C 
>KMAKOCT«MM, COAep>KaU|MMM XnOpMAHbie MOHbl. 

npMMep 19 

HaCTOflU^MM npMMep * npMBOAMT 
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cpaBHMTenbHbie aaHHbie no 3HaneHM$?M 

AMC}x})y3MM M 30H3M MHrn6MpOBaHMfl f\H* p«fla 
Cepe6p5lHblX aHTMMMKDOOHbJX nOKpblTMM. 

TpM cepe6pflHbie nneHKM 6binn nonyneHbi 
HanbmeHneM b yc/ioBunx, 0603 Hane h Hbix b 
Ta6/i 11149 11. 

B cooTBeTCTBun c on^caHMeM, npuBefleHHbiM 
b npeflbiAyt^Hx npMMepax, noKpbiTM* MccneAyraT 

Ha aHTMMMKpo6HytO aKTMBHOCTb C nOMOlUbK) 

TecTa Ha 30HanbHoe MHrn6MpoBaHne. no 
MeTOflMKe npMMepa 18, c noMomwo HAA 
aHa/iM3a onpeAenaioT coAepwaHne cepe6pa 
nocne 4 nacoB An<txj5y3MM b arapoByra cpe^y. B 
Ta6nMU,e 12 npeACTasneHbi cpaBHMTenbHbie 
pe3ynbTaTbi. 

B cnynae nepBOM nneHKM, KOTopaa 
BbiCBo6o>KflaeT Ag+ MOHbi, o6pa3yeTca 
He6o/ibiuafl 3ona MHrn6upoBaHHFi, npM stom nofl 
nneHKOM OTMeneHo oca*AeHMe cepe6pa b BMAe 
AgCI. B cnynae nneHKM 2 o6pa3yeTca 6onbiuafl 
30Ha MHrn6npoBaHiiq (6-KpaTHoe 3HaweHne) npn 
Hantmnn nofl nnacniHKOM ocaAKa cepeopa, 
HacMMTbiBaiou^ero ao 1/4 era KonMnecTBa. 3tm 
AaHHbie no3Bo/i«K>T npeAnonowMTb, hto 
npoMcxoAUT o6pa30BaHne MOHa KOMnneKca 
cepe6pa, omnHHoro ot Ag + r KOTopbiM 
AM4x£yHAnpyeT 60/iee nerxo. H3BecTH0, hto 
oonerveHKie An00y3nn onpeAenaeTca npMpoAOM 
KOMnneKCHbix 4>opM cepe6pa. rineHKa 3 
BbicBo6o>KAaeT HaMHoro 6onbiue cepe6pa, neM 
nneHKM 1 w 2, OAHaKO 6onbtune KonMnecTBa 
cepe6pa npucyTCTByeT b qbopMe Ag\ kotopwm 
ocajKAaeTCfl noA nneHKOM b BUfle AgCI. TeM He 
MeHee, pa3wep 30Hbi MHrn6npoBaHm? yKa3bisaeT 
Ha to, hto BAo6aBOK k Ag + reHepnpyeTCfl moh 
KOMnneKca cepe6pa, 6onee MooMnbHbiM, neM 

^9 + . flo Been BMAHMOCTM, npOMCXOAMT 

o6pa30BaHne oahoto mjim 6onee OTpMi4aTenbHo 
3ap«?KeHHbix mohob, npeACTaBnaioinnx coco* 
coneTaHMe cepe6pa c rnApoKcnnaMn: Ag(OH) 2 -, 
Ag 2 (OH)3- mjim Ag 3 (OH) 4 .. B cafl3H c HannHMeM 
b arapoBofi cpeAe xnopnAa MoweT nivieTb MecTo 
o6pa30BaHne rviApoKCMn-xnopMAHbix KOMnneKcoa 
cepe6pa. 

flpuMep 20 

HacTOflu^MM npuwep BicnjoneH Ann 
MnnjocTpaqMM cnoco6a nonyneHMfl mohob 
KOMnneKca LjMaHMAa cepe6pa, a Taione 

3HTM MM Kpo6H blX CBOMCTB T3KMX MOHOB. 

BaHHy M3 L4MaHMAa cepe6pa t Mcnonb3yeMyK) 
o6biHHO npM aneKTpoocaJKAeHMM, MccneflyfOT Ha 
HanMHMe 3htm MMKpo6Horo aqbqbefaa, OTo6paB M3 

6aHM 25 MMKponMTDOB M nOMeCTMB MX Ha 
HyBCTBMTenbHbIM auck B CTaHAapTHOM TecTe Ha 

30HanbHoe MHrn6npo8aHMe. BaHHa M3 u,MaHMAa 
cepe6pa coAepwMT 37 r/n i^MaHMAa cepe6pa, 45 
r/n nnaHUfla KanMfl m 30 r/n KapooHaTa KanMH. 
nonyneHHbie 30Hbi MHrM6MpoBaHMfl oxBaTbiBafOT 
boo naiuKy, yKa3btBafl Ha to, hto 
oTKoppeKTM poBaHHoe 3HaneHMe 3onbi 
MHrM6MposaHMn npeBbtiuaeT 94 mm. 
MaKCMwanbHoe KonMHecTBO cepe6pa, KOTopoe 
6bino AOCTynHO b BaHHe M3 AgCN, cocTaBnaeT 
30000 ppm. H3 npeAbiAyu^evi paobTbi M3BecTHO, 
hto Taran koh L|e HTpai4M h cepe6pa b BMAe 
AaNO *» 

M J npMBQAMT K 06pa30BaHMK> 30Hbl 

MHrM6MpoBaHMfl He Bwuje 6 mm. fleMCTBMe oAHoro 
LfMaHMAHoro MOHa 6bino onpeAeneHo npM 
noMei^eHMM 25 mm KponM tdob KCN b 
koh Lje h Tpa hm m 45 r/n Ha HyBCTBMTenbHbIM amck c 
noBTopeHMeM TecTa Ha 30HanbHoe 
MHrM6MpoBaHMe. Bbino nonyneHO 3HaneHMe 

OTKOppeKTM DOBaHHOM 30Hbl MHrM6MDOBaHM«, 

paBHoe 12,5 mm. Ana/iornHHO Ha 30HanbHoe 
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MHrooMpoBaHMe MccneAOBanM pacTBOp AgCN (37 
r/n) a A^CTMnMpoBaHHOM BOAe. HpM stom 6btno 
nonyneHO OTKOppeKTMpoBaHHoe 3HaneHMe 30Hbi 
MHrMGMDOBaHMfl, paBHoe 14 mm. 

Mo/iflpHoe cooTHOiueHMe cepe6pflHoro MOHa 
m qMaHMAHoro MOHa b BaHHe cocTaBnneT 0,37:1. 
Oho cnocoocTByeT o6pa30BaHMK> OTpMqaTenbHO 
3apa>KeHHoro KOMnneKca LjMaHMAa cepe6pa 
Ag(CN)2. MnM AgCN(ag) b BMAe mohhom napw. 
Bee 3tm pe3ynbTaTbi cBMAeTenbCTByraT b nonb3y 
Toro, hto MOHbi KOMnneKcoB cepeGpa 
sqbqbeKTMBHbi KaK aHTMMMKpo6Hbie areHTbi m 

XapaKTepM3yK)TCfl nOBWtUeHHOM M06MnbH0CTbK) B 

arapoBOM cpeAe. 

ToHKMe nonocKM q^MnbTpoBanbHOM 6yMam 
o6pa6aTbiBaK)T 50 MMKponMTpaMM nM6o 
pacTBopa HMTpaTa cepe6pa (10000 ppm Ag), 
nM6b pacTBODOM i^MaHMAa KanMH (6400 ppm 
CN "). rionocKM noABepratOT CTaHAapTHOMy 
TecTMpoBaHMfo Ha 30HanbHoe MHrM6MpoBaHMe c 
McnonbsoBaHMeM arapoebix naiueK (MHA). 
KoHTponbHbie nonocKM c HMTpaTOM cepe6pa 

AaK)T OTKOppeKTM DOBaHHyiO 30Hy MHrM6MDOBaHMH 

pa3MepoM b 8 mm, TorAa KaK KoHTponbHbie 
nonocKM c KCN He npMBOA^T k o6pa30BaHM»o 30H 
MHrM6MpoBaHM«. npM noM8ii|eHMM nonocoK c 
HMTpaTOM cepe6pa m qMaHMAOM KanM« Ha 
arapoeyfo naiuKy (MHA) m Bbioope npaBMnbHoro 
yrna mx pacnono>KeHMq Apyr OTHOCMTenbHo Apyra 

OTKOppeKTMDOBaHHa« 30Ha MHrM6MpOBaHMfl 

cocTaBnaeT 30 mm b cTopoHy ot nonocKM c 
HMTpaTOM cepeopa m 22 mm ot nonocKM c 
UManMAOM KanMfl. 

npMBeAeHHbiM pe3ynbTaT noKasbieaeT, hto 
moh KOMnneKca cepe6pa, o6pa3yeMbiM npM 
coneTaHMM HMTpaTa cepe6pa m unaHMAa KanMfl b 
cpeAe, o6naAaeT 6onbtueM 3htmmmkpo6hom 
aqbqbeKTMBHOcTbK), neM oTAenbHo B3«TbiM 

Ka>KAblM M3 HMX B paCTBODe. 

ripMMep 21 

HacTOfli^MM npMMep BKntoneH AJi« 

MnnKDCTpMpOBaHMH aHTMMMKpo6HOM 

3<|xt3eKTMBHocTM MOHa KOMnnexca cepe6pa M3 
xnopMAa cepe6pa. 

XnopMA cepe6pa npeccyioT b rpaHyn^T 0,2 r 
noA AasneHMeM 413550 ria (60000 
qbyHT/AfOMM 2 ) m MccneAyiOT c noMou^bio Tecra na 
30HanbHoe MHrM6MposaHMe Ha arapoBwx naujKax 
(MHA). rionynaioT 30Hy MHrM6MpoBaHMfl, paBHyra 
8 mm. CMecb 0,15 r AgCI m 0,05 r NaCI 
npeccyioT b rpaHyn^T noA AaBneHMeM 60000 
4>yHT/AK)MM 2 (413550 na) m MCcneAytOT 
aHanorviHHbiM cnoco6oM. B pe3ynbT3Te 
TecTMpoBaHMn nonynafOT 30Hy MHn/i6Mpo8aHMfi, 
paBHyio 24 MM. 

YsenMHeHMe KOHi^eHTpat^MM AOCTynHoro 
xnopMAHoro MOHa cnoco6cTByeT o6pa30BaHM»o 
MOHa KOMnneKca cepeopa AgCI 2 ., KOTopbiM, KaK 
6wno noKa3aHO Bbiiue, o6naAaeT ynyHLueHHOM b 

CpaBHeHMM C AgCI aHTMMMKD06HOM 

3q*XpeKTMBHOCTbtO. 

PacTBop HMTpaTa cepe6pa (10000 ppm Ag) 
MccneAyfOT Ha HyBCTBMTenbHbix AUCKax (25 
m m KponM tdob) b TecTe Ha 30HanbHoe 
MHrw6MpOBaHMe. rionynaJOT 30Hy m hpm 6m poBa h m a 
pa3MepoM 6 mm. AgN0 3 b tom mo koh Lie HTpa 14M m 
MccneAywT Ha nawKe c arapoM, b KOTopyio 
Ao6aBneH 5% NaCI. flonyneHa 30Ha 
MHrM6MpoBaHM« pa3MepoM 20 mm, hto yKa3WBaeT 

Ha nOBblUieHMe 3HTMMMKD06hOM OCjXpeKTMBHOCTM . 

B KOHTponbHOM HaujKe c arapoM, b kotopwm 
BHeceH 5% NaCI, He oTMeneHo MHm6MpoBaHMfl 
pocTa 6aKTepMM (S .aureus). 

Mojkho npeAnono>KMTb, hto 6onee Bwcowie 
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KOH 4 eHT P aMMM XJlOpMAHOro M0H3 Cn0C06CTBV»0T 

oepaaoeaHMK) MOHa KOMnneKca cepe6pa 
9 )2 : 3Ta qbopMa fl aeT TpexKpaTHoe 
yBenmeme aHTMMMKpo6HOM aqbqbeKTMBHocTM b 
cpaBHeHMM c Ag + M3 HMTpaia cepe6pa. 
FIpMMep 22 

TeCTHpOBa HM9 H3 JKMBOTHWX - pa3Apa*eHMe 

HccneflOBaHMe nepBMMHoro pa3Apa>KeHMfl 

ko)km 6bino npoBefleHo H a 6enbix 

HOBoaenaHflCKnx KponnKax (N2W) c 

ncno/ib30BaHneM Ma pnn, noxpbiTOM 

aHTMMHKpoSHblM MeTannOM HaCTOflll^erO 

M3o6peTeHnn. rioKpbiTMG 6bino HaHeceHo Ha 
Map/ito inna VII(USP(AMepMKaHCKaa 
<DapMaKone«)) c McnonwosaHMeM b npoLjecce 
HaHeceHMfl ycnoBMM npuMepa 7, b kotodom 
pa6oHMtf ras 6bm npeflcTaB/ieH Ar/C>2, 99/1 
Bec.% 

Mapnw c noKpbiTneM noMeinaioT Ha 
BbiCKo6neH H yio u HeBbiCKo6/ieHHyK> KO*y Ha 
6okobom HacTM TynoBMUja HososenaHflCKMX 

Oe/lbtX KPO/1MKOB. no npOliieCTBMM 24 H3C0B 

Map/iK) yAanflWT, a MecTo ee HanoweHM* 
BbicKa6nnBatoT fl n« MccneAosaHMfl 
B03HMKHOBeHHfl spMTeMbi m oTexa nepe3 1, 24 M 
48 MacoB nocne y^aneHMfl. 

Bee KMBOTHwe nepeHecnn MccneAosaHMa. Hm 
y OflHoro ^MBOTHoro He OTMewanocb apmeMbi 

OTeKa M/1M MHCjDeKMMM. Eblfl QflenaH BblBOfl, mto 

n P MMeH«eMa« Mapn* He Bbi3biBaeT noxanbHoro 
P a3flpaweHnq npn HaHeceHMM Ha Kowy caMLjOB 

H/1M CaMOK HOB03e/iaHflCKMX KpOHMKOB (NZW) 

ripMMep 23 

TeCTMpOBaHHe H a WMBOTHblX 

HyBCTBMre/lbHOCTb 

MccneflyjoT HyscTBMTenbHocTb modckmx 
cbmhok XapTHM (Haztley) k Mapne Tuna VII 
(USP (AMepuKaHCKafl OapMaKone*)) c 
HaHeceHHbiM H a H ee aHTMMMKpo6Hbi M 
MeTan/iMHecKMM noKpbiTMeM HacToamero 
M3o6peTeHn«. rioKpbiTMe Ha Mapnw HaHocflT no 
MeTOfly npuMepa 7 c ncnonb30BaHneM AZ0 2 , 

99/1 BeC.%. fljlfl TeCTMDOBaHMH npMMeH«K)T 

TexHMKy pacujenneHMfl aflbtOBaHTa, nocxonbKy 
MccneflyeMbiM MaTepnan H e Mower 
MHteLjMpoBaTbcn, a HaHeceHMe cyxoro nbfla Ha 
MHfly 4 npyeMbiM yMacTOK Han6onee ojimsko 
MMMTMpyer KnuHMMecKyw cuTyai^nio. 

He 6bino nonyneHo A0Ka3aTenbCTBa Toro, 
mto noKpbua* Mapn« MHAyqupyeT apmeiviy MnM 
OTex, a Taione He Ha6nioflanocb MHqbMLiMpoBaHM* 
hm OflHoro M3 MccneflosaHHbix wmbothwx. Bee 
WMBOTHwe nepeHec/iH MccneAOBaHMH. 

HaHeceHMe noKpwTOM MapnM Ha KO>Ky caMqoB 

MODCKMX CBMHOK XapTHM He Bbl3blBaeT 

no«B/ieHMfl noKanbHOM syBCTBHTenbHocTM npM 
MccneAOBaHMM MeTOflOM paanenneHkm 
afl-biosaHTa. 
npMMep 24 

3tot npMMep BKntoneH f\nn MnntocTpaqMM 
Toro, hto cMecb cepe6pjiHoro nopowKa /NaCI 
npuBOflUT k noflBneHMto a h th mm KpoGHoro 
ac^eKra sa cneT mohob KOMnneKca cepe6pa, 
KOTopwe, no Bcefi bmammoctm, npeflCTaB/injoT' 
co6oM AgCI 2 .. 

TpaHy/ibi cepe6 P flHoro nopoujKa (1 mmkdoh) m 
NaCI (25%) nponycxaioT nofl flasneHMeM b 

yi03aHHblX HM^e ycnOBMRX. AHTMMMKDOOHblM 

3<W)eKT M3Mep»K)T b rpaHynax c noMoujbio TecTa 
Ha 30Ha/ibHoe MHrM6MpoBaHne. flpoBOflflT TaroKe 
cpaBHMTenbHoe MccneAOBaHMe KOHTpon* b BMfle 
npeccosaHHoro cepe6pf?Horo nopoujKa b TecTe 
Ha 30HanbHoe MHin6MpoBaHMe. PesynbTaTbi 
npeflCTaBneHbi b Ta6nML(e 13. 
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npMMep 25 

flaHHbiM npMMep Mnn»ocTpMpyeT CTpyiaypHbie 

M XMMMMeCKMe XapaKTepMCTMKM OCa>KfleHHblX 

HanbmeHMeM cepe6p«Hbix nnenoK, KOTopwe 
npo«BnflK)T xopoujyK) aHTMMMKpo6Hyro 

aKTMBHOCTb (OTKOppeTMDOBaHHyK) 30Hy 

MHrM6MpoBaHM« - CZOI) npM npoBe^eHMM 
onMcaHHoro b npeAbwyu^MX npMMepax TecTa Ha 
30HanbHoe nHrn6npoBaHMe. FlneHKM nonynafOT 
HanbineHMeM ot MameipoHa c nnocKMM 
cepe6pnHWM pacnbinMTeneM AMaMeTpoM 20,3 cm 
Ha cyocTpaTbi b BMAe CMnMKOHOBbix n/iacTMHOK 
(100 mm ot pacnbinMTenq) b ycnoBM^x, 
yxasaHHbix b Ta6nM^e 14. nonHbin MaccoBbiM 
noTOK rasa cocTaBn^eT 700 ct .cm 3 /mmh. 
Koac|xt)MMMeHT OTHOiueHMfl TeMnepaTypbi 
cy6cTpaTa k TOHKe nnaBneHMn cepe6pa (1234 
K), T/T m , cocrasnfleT MeHee 0,3, TonmMHa 
nnenKM o6bmHo paBH^eTCfl 3000 °A, a yron 
naAeHM« b Ka>KAOM cnyqae cocTaBfiReT 
90° (HopManbHbiM yron naAeHMfl). B a3hhom 
npMMepe onMcaHbi XapaKTepMCTMKM oca>KAeHHoro 
cepe6pa, a Taione noKpbiTM« nocne 
npoBeAeHHoro BnocneACTSMM oTwira (Ha 
BosAyxe npM TeMnepaType 140°C b TeneHMe 90 
MMHyT). rineHKM 6bmM oxapaKTe P M30BaHbi c 
tohkm 3peHM« CTpyiaypbi (pa3Mep 3epHa, TMn 
AecJ^eKTOB, peKpMCTannM3aqM«) m xmmmhcckmx 

CBOMCTB (KOHljeHTpaLIM* npMMeCM (npM 3TOM 

coAepwaHMe npMMecM yKa3biBa»OT OTHoeMTenbHO 

aTOMHOrO % O MnM OKCMAa) M OCTaTOMHbIM 

aneKTpoxMMMMecKMM noTeHL^Man). PesynbTaTbi 
cyMMMDOBaHbi b Ta6nMi4ax 15 m 16. 

KoHL|eHTpai4MKD npMMecM b nneHKe M3MepnjoT 
c McnonbsoBaHMeM peHTreHosneirrpoHHOM 
cneiapocKonMM m Macc-cneKTpoMeTpMM 

BTOpMMHblX MOHOB. B TeXHMKe 

peHTreHoaneiapoHHOM cne»apocKonMM b 
KasecTBe naAaraLqero ny^Ka 6bm Mcnonb3osaH 
MOHOxpoMaTM3MDOBaHHbiM Al Ka nyMOK 
peHTreHOBCKMX nynen. MoHHbiM nynoK Ar 4 kB 
BbinycKaercq M3 pacTBopa Ha ysacTOK 2 mm x 2 
mm Ann yAaneHMfl 3arp*3HeHMM noBepxHOCTM m 
noATOTOBKM CBeweM noeepxHocTM f\n* 
npoBeAeHMA peHTreHosneiapoHHOM 
cneKTpocKonMM. flna MccneAosaHMn c noMoiAbK) 

MacC-CneKTpOMeTpMM BTOpM4HblX MOHOB 6bin 

Mcnonb30BaH nonowMTenbHO 3ap*>KeHHbiM noTOK 

MOHOB 4 e3MH npM 12,5 KB. KOHljeHTpaMMM 

npMMecM, BbmMcneHHbie Ha ocnoBe AaHHbix 
peHTreHoaneKTpoHHOM cneiapocKonMM m 

MaCC-CneKTDOMeTpMM BTOpMHHblX MOHOB, 

npMseAeHbi b Ta6nMMax 15 m 16, npMMeM iok b 
nneHKax, HaHeceHHbix oca^eHMeM, TaK m b 
nneHKax nocne OTWMra. Bmaho, hto 
npeAnoMTMrenbHOM xapairrepMCTHKOM 
6MonorMMecKM aKTMBHbJX cepe6pflHbrx nnenoK, b 

COOTB eTCTB M M C HaCTORLUMM M3o6peTeHMeM, 

fiBnweTCfl Ha/iMHMe npMMecM. flaHHbie 
peHTreHoaneiapoHHOM cneKTpocKonMM m 

MaCC-CneKTDOMeTpMM BTOpMHHblX MOHOB 

noKa3biBaK>T, mto npMMecb, KOTopan b 
HacToau^eM cnynae npeACTaBnaeT co6om 
KMc/iopoA MnM okcma cepe6pa m KMcnopoA, He 
cBA3biBaeTCfl XMMMHecKM c aTOMaMM cepe6pa b 
nneHKe. KpoMe Toro, npMMecb b bmas KMcnopoAa 
BKnioMaeTca b tbkom KonMwecTBe, mto noasonaeT 

yBeHMMMTb paCTBOpMMOCTb TBepAWX Bet^eCTB B 

cepe6pe npM KOMHaTHOM TeMnepaType. 

Pa3Mep 3epHa H a ocajKfleHHbix m 
noABepmyTbix oDKMry nneHKax M 3M epqtoT Ha 
M3o6paweHMflx, nonyMeHHbix npM 
npocseMMBaraii^eM sneiapoHHOM MMKpocKonMM. 
3tm AaHHbie, npMBeAeHHbie b Ta6nM^ax 1 0 m 1 1 , 
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noKa3biBa»OT, hto aKTMBHbie b 3hthmmkpo6hom 
OTHoweHMn cepe6p«Hbie nneHKn HacToamero 
M3o6peTeHM« MMeraT b cpeflHeM pa3Mep 3epHa 
MeHee 200 hm. AKTMBHbie nneHKM nocne 
oca>KAeHnn MMewT cpeAHMM pa3Mep 3epHa 
MeHee 140 hm. Hanoonee aKTMBHbie nnenm 
nocne oca>KAeHM« MMetor cpeflHUM pa3Mep 3epHa 
MeHee 90 hm. KpoMe Toro, npocBeHMBaioinafl 
aneiapoHHafl MHKpocKonna BbicoKoro 
pa3peiueHM5i noKa3ana, hto nanano 
peKpncTannM3at4wn (T rec ) nponcxoflMT npuMepHO 

npn 90°C. Poct sepeH e TaKnx 

TOHKOrpaHyjlMpOBaHHblX 6MOnorHHeCKM aKTMBHblX 

n/ieHKax nponcxoAMT npn TeMnepaiypax HMwe 
0.33 T m , rfle T m npeACTaBnaeT co6ofi TOHKy 
nnaB/ieHMfl cepe6pa b rpa^ycax K, b nacTHOCTM, 
HMwe 140°C. B LienoM, peKpncTa/inn3aLtnfl 

CHMWaei aHTMMMKpo6HyK) aKTHBHOCTb. OflHaKO, 
nOKpblTMJI C nOBbllUeHHbIM ypOBHeM OKCMfla 

cepe6pa (noKpbiTH* 3 h 6) coxpaHflKyr 
aHTMMMKpo6Hyio aKTHBHOCTb nocne oTwnra. 

CMMTaeTCfl, HTO OKCHA CXBaTblBaeT aTOMHbie 

AecJjeKTbi, no3BO/iy?fl T3kmm o6pa30M yAepWHBaTb 
a htm m n Kpo6Hy K) aKTHBHOCTb nocne OT?Knra. 

H3yMeHne c npnMeHeHMeM npocBenHBaKxnen 
aneiapoHHOM MHKpocKonnn yKa3biBaeT TaiOKe Ha 
to ( hto 6nonornHecKn aKTMBHbie cepeSpflHbie 

nneHKM COflep)KaT MHOJKeCTBO pOCTOBblX 

Abomhmkob. ripn oTwnre Ha B03flyxe npn 
TeMnepaType 140°C b TeneHne 90 MHHyT 

DOCTOBbie flBOMHHKM HCHe3aK>T, a nO*Bnf»OTCfl 

OT)KnroBbie abohhhkh. riocneAHne M3 HHX 
npeACTaBji«K)T co6on pe3yribTaT 
BoccTaHOBneHMH, pekpMCTannn3ai4MM h pocTa 
3epeH, KOTopbie nepeBOA«T cepe6p*iHyK> nneHKy 
b cocTOHHiie, xapaKTepM3yiomeecfl noHnweHHon 
SHepmeH. OneBMAHO, hto oca^KAeHHbie 
cepe6pnHbie nneHKM BMecTe c 

COnpOBO)KAaK)L14MMM MX pOCTOBbIMM ABOHHMKaMH, 

B KOTopbix OTMenancfl TaKOM doct 3epeH, 

HaXOAMnHCb B COCTOflHMH C nOBbllUeHHbIM 

3HepreTMHecKHM CTaTycoM. TaKHM o6pa30M, 
Hannnne BbiLueyKa3aHHbix ash^ktob b 
oca^AeHHbix nneHKax HBnneTcn OTnnHHTenbHon 

XapaKTepMCTMKOM aHTMMHKD06HblX nOKpblTMM 

HacTowiiiero M3o6peTeHnn. Our. 1 n 2 
npeACTaB/iflK3T cooon MMKpoqboTorpacjDHM, 
CAenaHHbie npw npocBeMHBaraLqeM sneKTpOHHon 
MMKpocKonMM, KOTopbie noKa3biBaK)T pa3Mep 
sepeH h abomhmkh, Ha6nioAaeMbie 
cooTBeTCTBeHHO b cepe6pnHbix nxieHKax, 
nonyMeHHbix nocne oca>KAeHMfl m nocne oDKHra. 

OcTaTOMHbiM noTeHL^Man cepe6p«Hbix nneHOK 
M3Mepfl»oT b 1M pacTBope rwApoKCMAa Kanna 
(KOH) c ncnonb30BaHneM HacbiiijeHHoro 
Ka/ioMenbHoro sneicrpoAa (HK3) b KanecTBe 
CTaHAapTHoro sneiapoAa. Ta6nnLjbi 15 m 16 
noKa3biBafOT, hto cepe6p«Hbie nneHKH 

npOflBnfllOT aHTMMMKpo6HyK3 aKTHBHOCTb TO/lbKO 

B cnynae nonowHTenbHoro 3HaHeHM*i 
ocTaTOHHoro noTeHi^Mana. B cnynae 
oTpuqaTenbHoro 3HaHeHnn ocTaTOHHoro 
noTeHL(nana 6"HonorviHecKOM aKTHBHocTM He 
Ha6riK)AaeTC«. 

Bee ny6/iMKamiM, npneeAeHHwe b 
HacTOflujeM onucaHMM, oTpaacajoT AOCTMrayTbin 

ypOBeHb B TOM 06/iaCTM TeXHHKH, K KOTODOM 

othocmtch HacTO«mee M3o6peTeHMe. flpn stom 
Bee ny6nMKat4MM BK/iiOHeHbi b KanecTBe ccbinKM b 
tom Mepe, b KaKOM Ka>KAafl Taxa« nySnMKai^MR 
cnet(MCJ)MHecKM noAxoAMT aha BKnwneHMfl. 

TepMMHbi m Bbipa>KeHMR cneMMqbMKai^MM 
Mcnonb3yK)TCfl b KanecTBe TepMMHOB 

OnMCaHMW M He HBnfllOTCfl OrpaHMHMBaKXi|MMM. 
ripM MCnonb30BaHMM T3KMX TepMMHOB M 
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Bbipa>KeHMM He MCK/llOHafOTCfl SKBMBaneHTbl 

nn/iKx;TpMpyeMbix m onMCbmaeMbix MaTepManoB 
m mx xapaiaepMCTMK, nocKonbKy o6nacTb 
M3o6peTeHM« onpeAen«eTCfl m orpaHMHMBaeTca 
Tonwco nMLUb qbopMynoft M3o6peTeHMfl, KOTopaa 
A/ifl AaHHoro M3o6peTeHMfi npnaeAeHa HM>Ke. 

OopMyjia M3o6peTeHM«: 

1. Cnoco6 no/iyneHMH aHTMMMKpo6Horo 
MaTepnana, coAep>Kainero oamh m/im 6onee 
aHTMMMKpo6Hbix MeTan/iOB, OTnMHaraiuMMcn TeM, 

HTO BKTtJOHaeT C03A3HMe 3T0MH0M 

HeynopflAoneHHocTM b MaTepnane, coAep^auieM 
oamh MnM 6onee aHTMMMKpo6Hbix MeTannoB, b 
ycnoBMHX, orpaHMHMBaHDi^MX RM<p(fiy2M\Q, Ann 
coxpaHeHMH aTOMHOM Heynop«AoneHHOCTM b 
yKa3aHHOM MaTepnane m ooecneneHMfl 

A/lMTe/lbHOrO BblCBOOOJKAeHMfl aTOMOB, MOHOB, 

MoneKyn MnM K/iacTepOB, no KpaMHefi Mepe, 

OAHOro M3 MeTan/lOB B CnMpTOBOM MnM BOAHbIM 
3/ieKTpOnMT C nOBblLUeHHOM no OTHOLUeHMK) K 

MaTepnany b ero HopManbHOM ynop^iAoneHHOM 

KpMCTan/lMHeCKOM C0CT0«HMM CKOpOCTbK), M 

o6nyHeHMe MaTepnana M3nyneHMeM c hm3kom 
nMHeMHOM 3Hepn/ieM nepeHoca ana 
BbicBo6o)KAeHM«, no KpaMHen Mepe oahopo 
aHTMMMKpo6Horo MeTanna b KOHL^eHTpai_(MM , 
AocTaTOHHOM An« o6ecneHeHM« 
noKanM3OBaHH0ro aHTMMMKpo6Horo 3q*xJ)eKTa. 

2. Cnoco6 no n.1, rAe anTMMMKpo6HbiM 
MeTann Bbi6Mpa»OT M3 rpynnbi, cocTORineM M3 Ag, 
Au, Pt, Pd, Ir, Sn, Cu, Sb, Bi, Zn m mx 
cnnaBOB m coeAMHeHMM. 

3. Cnoco6 no n.2, rAe yKa3aHHbiM MaTepMan 
npeACTaBn«eT co6om nopoiuoK m/im qbonbry 
OAHoro MnM 6onee aHTMMMKpo6Hbix MeTannoB m 
aTOMHyra HeynopHAoneHHOCTb cosAaKJT nyTeM 
xonoAHOM o6pa6oTKM yKa3aHHbix nopOLUKa Mnw 
qbo/ibrM. 

4. Cnoco6 no n.3, rAe yKa3aHHbiM MaTepMan 
npeACTaBnaeT co6om HaHOKpMCTannMHecKMM 
nopoiuoK. 

5. Cnoco6 no n.2, rAe yKasaHHbiM MaTepMan 
nonynaioT b bha© noKpbiTMn Ha cyocTpaTe 
oca>KAeHMeM M3 napOBOM qba3bi b yc/ioBMflx, 
orpaHMHMBaratuMX AHcJxfrysMio b nponecce 
oca>KAeHMn, a nocne oca>KAeHMJi 
orpaHMHMBaioiAMX OT)KMr MnM peKpncTannM3ai4MK). 

6. Cnoco6 no n.5, rAe yKa3aHHbiM MaTepnan 
nonynafOT BaKyyMHbiM McnapeHMeM, 
HanbineHMeM, HanbineHMeM c noMoii)bK) 
MameTpoHa MnM mohhwm oca^AeHMeM Meranna, 

7. Cnoco6 no n.6, rAe aHTMMMKpo6HbiM 
MaTepMan npeACTaBn^eT co6om 
KOMno3Mi^MOHHoe noKpbiTMe, o6pa3oeaHHoe 
coBMecTHbiM, nocneAOBaTexibHbiM MnM 
peaKL^MOHHblM oca^KAeHMeM aHTMMMKpo6Horo 
MeTanna Ha MaTpMt^y c aTOMaMM wnn 
MoneKynaMM Apyroro MaTepnana Ana co3AaHMfl 
aTOMHOM HeynopflAoneHHocTM b MaTpMqe, npM 
3tom ynoMHHyTbiM APyroPi MaTepMan 
npeACTaBnaeT co6om oamh MnM 6onee 
oca>KAeHHbie MaTepnanbi, Bbi6paHHbie M3 
rpynnbi, BKnioHaiOLL|eM KMcnopoA, a30T, boaodoa, 
6op, cepy MnM ranoreH, a6cop6MpoBaHHbie MnM 
3axBaneHHbie b MaTpMqe M3 aTMocqbepbi 
oca^AaeMOM napOBOM c£a3bi: okcma, hmtpma, 
oopMA, ranoreHMA, cynwjMA mam mApMA 
aHTMMMKpo6Horo MeTanna, m okcma, hmtpma, 
Kap6MA, oopMA, ranoreHMA, cynbc^MA mam rwAPMA 
MHepTHoro 6MocoBMecTMMoro MeTanna, 
Bbi6paHHoro M3 rpynnbi, b KnioHaioiLieM Ta, Ti, Nb, 
V, Hf, Zn, Mo. Si MnM Al. 

8. Cnoco6 no n.7, rAe aHTMMMKpo6HbiM 
MeTann npeAcraBn«eT cooom cepe6po, m 
ynoMflnyTbiM ApyroM MaTepMan npeACTaBnneT 
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co6om nn6o OKCMfl cepe6pa, nn6o aTOMbi 
MoneKy/ibi, coAepwaiAMe KMcnopoA. 
a6cop6MposaHHbiPi MnM saxBaMeHHbiM b MaTpMu,y 
M3 aTMocc|)epbi oca*aaeMOM napoeoM <t>a3bi, 
nn6o 06a BMede. 

9. Cnoco6 no n.5, r«e ynoMAHyToe noKpwTMe 
nonynaiOT nyTeM HanwneHMA c ncno/ib30BaHneM 
MameTpoHa npM cooTHoiueHMM TeMnepaiypbi 
noKpbrBaeMoii noBepxHocTM k TeMnepaType 
nnaBneHM* oca^flaeMoro aHTMMMKpoOHoro 
MaTepMana MeHee MeM OKono 0,5 m flaBneHMM 
paooqero ra3a Bbiwe neM okojio 1,3 Ha (10 mT). 

10. Cnoco6 no n.7, r^e ynoManyToe 
noKpbiTMe nony^aiOT nyTeM HanbineHM* c 
ncnojib30BaHneM MameTpoHa npn cooTHotueHnn 
TeivinepaTypbt noKpuBaeMOM noBepxHocTM k 
TeMnepaType nnaBneHM* oca>KflaeMoro 
aHTMMMKpo6Horo MaTepwana MeHee neM okojio 
0,5 m AaBneHUM pa6osero ra3a Bbiiue neM oko/io 
1,3 Ha (10 mT). 

11. Cnoco6 no n.8, r^e ynoMHHyToe 
noKpbiTMe nonynaioT nyTeM HanbineHna c 
ncnonb30BaHMeM MameTpoHa npn cooTHoweHMM 
TeMnepaTypbi (b rpaAycax KenbBUHa) 
noKpbiBaeMoPi noBepxHocTM k TeMnepaType (b 
rpaAycax KenbBUHa) nnaB/ieHwa ocawAaeMoro 
aHTMMMKpo6Horo MaTepMana MeHee MeM OKono 
0,5 m flaBneHnn paoonero ra3a Bbiiue neM OKono 
1,3na(10MT). 

12. Cnoco6 no nio6oMy M3 nn.1, 3 wnn 6, 
rfle bha H3nyneHM« Bbi6npatoT M3 raMMa-, 6eTa- 
Mnn peHTreHoecKoro n 3 nyMeHMfl. 

13. Cnoco6 no n»o6oMy us nn.1, 3 Mnn 6, 
rae mctomhmk M3nyneHM« npeflcTaBnaeT co6om 
mctohhhk raMMa M3nyHeHH«, McnonwyeMoro b 
A03e, Bbiiue MeM orano 1 Mpafl. 

14. Cnoco6 no nio6oMy M3 nn.1, 3 nnvi 6, 
r«e o6nynaeMbiM aHTHMMKpo6HbiM MaTepMan 
opiieHTMpywT b ochobhom nepneHAMKynapHO 
noTOKy nsnyweHMR 

15. Cnoco6 no n»o6oMy H3 nn.1 t 3 nnn 6, 
rfle ynoMAHyTbiM MaTepMan noMeu^atOT bo BpeMa 
o6nyMeHM« p«aom c fluanejapuHecKviM 
MaTepwanoM. 

16. Cnoco6 no n»o6oMy W3 nn.1, 3 MnM 6, 
rfle ynoMHHyTbifi MaTepna/i noMemaraT bo BpeMH 
o6nyMeHM« Me)Kfly noBepxHocTAMM OKCu^a 

KDeMHMfl. 

17. Cnoco6 flocTM>KeHM« aHTMMMKpo6Horo 
34x£eKTa b cnnpTOBOM unM BOflHOM 
sneiaponnTe, KOTopbiM BKnraMaeT (a) nonyseHne 
TaKoro cepe6p«Horo MaTepMana, KOTopbiM 
o6pa3yeT mohw KOMnneKca cepe6pa, oTnMMHbie 
ot Ag\ Ag +2 t Ag +3 , Ag(OH) 2 -, Ag 2 (OH) 3 - *nn 
Ag 3 (OH) 4 -, b KonMMecTBe, AocTaTOMHOM a/i* 
AOCTM>KeHM9 a h tm mm Kpo6*Horo a^x^eKTa npn 

KOHTaKTe CO CnnpTOBblM MnM BOAHbIM 

anexTponnTOM, KOTopbiM Bbiiue, weM 
cooTBeTCTByratHMM ac^eia, npoAy^ktpyeMbiM 
axBMBaneHTHbiM KonunecTBOM cepe6pa b enfle 
A 9 + . M (b) npMBeAeHMe cepeopaHoro MaTepnana 
b KOHTaKT c o6pa6aTbiBaeMbiM cnMpTOBbiM wnn 
boahhm aneiaponMTOM, KOTopbiM Bbi3biBaeT 
BwcBo6o)KAeHne KOMnneKCHwx mohob cepe6pa. 

18. Cnoco6 no n.17, rAe ynoM^HyTbifi 
cepe6p«HbiM MaTepwan o6pa 3 yeT oamh wnn 
6onee KOMnneKCHbix mohob cepe6pa Ag(CN) 2 *. 
AgCN aq (MOHHa* napa), Ag(NH 3 ) 2 + , AgCI 2 " m 
Ag(S 2 0 3 ) 2 3 ', npM KOHTaiae co cnnpTOBbiM Mnn 
BOAHbiM aneiaponMTOM. 

19. Cnoco6 no n.18, rAe cepe6pqHbiM 
MaTepMan totobat b bmao nopoujKa, pacTBopa 
MnM cycneH3MM, coAep)KamMx oamh MnM 6bnee 
KOMnneKCHbix mohob cepedpa. 
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20. Cnoco6 no n.17, rAe ynoM^HyTbiM 
cepe6p«HbiM MaTepwan npeACTaBnneT co6om 

TOHK03epHMCTblM MnM HaHOKpMCTannMHeCKMM 

nopoiuoK. 

21. Cnoco6 no nioobMy M3 nn. 17, 18 MnM 
19, rAe ynoMAHyTbiM cepe6p«HbiM MaTepMan 

TOTOBflT B BMAe aHTMMMKD06HOrO nOKpblTMfl Ha 
MeAMLJMHCKOM yCTDOMCTBe. 

22. Cnoco6 no nto6oMy m 3 nn.1 7, 18 MnM 19, 
rAe ynoMHHyTbiM cepe6pHHbiM MaTepMan 
nonyMawT b BMAe nopoujKa f\nn Mcnon b30Ba hm r b 

aHTMMMKD06HOM KOMn03ML|HM ATJfl MeCTHOrO 

npMMeHeHMfl. 

23. Cnoco6 no n.17, rAe ynoM^HyTbiM 
cepe6pnHbiPi MaTepMan o6pa 3 yeT oamh MnM 
6onee KOMnneKCHbix mohob cepe6pa Ag(CN) 2 ", 
AgCN ap (MOHHafl napa), Ag(NH 3 ) 2 \ npn 
KOHTajae co cnMpTOM mom sneicrpon m tom . 

24. Cnoco6 no n.19, rAe ynoMAHyTbiM 
cepe6pHHbiM MaTepMan o6pa3yeT oamh MnM 
6onee KOMnneKCHbix mohob cepe6pa Ag(CN) 2 ", 
AgCNaq (MOHHa* napa), Ag(NH 3 ) 2 + , npM 
KOHTaKTe co cnMpTOM MnM aneKTponMTOM. 

25. AHTMMMKpo6nafl cJjopMa cepe6pflHoro 
MaTepMana, nonyneHHan cnoco6oM no n. 17, 
OTnMHaioLnaflCR TeM, mto cepe6pflHbiM MaTepMan 
npeACTaBnaeT co6om nopouioK, pacTBop MnM 
cycneH3MK>, coAep>KaiAMe KOMnneKCHbie MOHbi 
cepe6pa, APyrMe HejKenM Ag + , Ag 2+ , Ag 3+ , 
Ag(OH) 2 - ( Ag 2 (OH) 3 " MnM Ag 3 (OH) 4 -, b 
KonMHecTBe, o6ecneHMBaraLMeM npM KOHTaiae co 

CnMpTOBbiM MnM BOAHbIM SneKTDOnMTOM 
OOnbLUMM aHTMMMKD06HblM 3dpc|DeKT, MeM 
3dpdpeKT, npOM3BOAMMb!M SKBMBaneHTHbIM 

KonMMecTBOM cepeGpa b BMAe Ag + . 

26. MaTepMan no n.25, rAe cepe6p«HbiM 
MaTepMan coAep>KMT oamh MnM 6onee 
KOMnneKCHbix mohob cepe6pa Ag(CN) 2 ", 
AgCN^ (MOHHafl napa), Ag(NH 3 ) 2 + , AgCI 2 " m 
Ag(S20 3 ) 2 3 ". 

27. T0HK03epHMCTblM aHTMMMKDo6HblM 

MaTepMan, OTnMMatOLUMMCfl TeM, mto BKnioMaeT 
oamh MnM 6onee aHTMMMKpo6Hbix MeTannoB MnM 
mx cnnaBOB, MnM coeAMHeHMM b cJxjpMe 
TOHK03epHMCToro nopoujKa c pa3MepoM rpaHyn 
MeHee 200 hm m MMeeT aTOMHyra 
HeynopHAoneHHOCTb, AOCTaTOHHyjo ana 
A/iMTenbHoro 8bicBo6o>KAeHMfl npM KOHTaKTe 
MaTepnana co cnMpTOBbiM MnM BOAHbiM 
sneKTpon m tom aTOMOB, mohob, Monenyn MnM 
KnacTepoB, coAep>KamMx, no KpafiHeM Mepe, 
oamh MeTann b kohl^ch Tpa 14M m , AocTaTOMHOM 
o6ecneHeHMfl MecTHoro a h tm mm Kpo6Horo 
3<fxt)eKTa, npM stom aHTMMMKpo6HbiM MeTann 
o6pa3yeTCfl b MaTpMqe, coAepwameft aTOMbi, 
MnM MoneKynbi Apyroro MaTepMana, 
Bbi6MpaeMoro M3 MHepTHbix 6m on opm nee km 
cob m ecTM m bix MeTannoB, KMcnopoAa, a30Ta, 
BOAopoAa, 6opa, cepbi, ranoreHa m okcmaob,' 

HMTpMAOB, Kap6MAOB, OOpMAOB, CynbC|DMAOB M 

ranoreHMAOB oAHoro ms MnM o6omx 
aHTMMMKpo6Horo MeTanna MnM MHepTHoro 
GMOCOBMecTMMoro MeTanna. 

28. AHTMMMKpo6HbiM MaTepMan no n.27, rAe 
aHTMMMKpo6HbiM MeTann Bbi6MpaioT M3 rpynnbi, 
cocTOflujeM ms Ag, Au, Pt, Pd, lr, Sn, Cu, Sb,' 
Bi, Zn MnM mx cnnaBa, MnM coeAMHeHMfl, m rAe 
6MocoBMecTMMbiM MeTann Bbi6MpaioT M3 rpynnw, 
BKniOMaioiAeM Ta, Ti, Nb, V, Hf, Zn, Mo, Si MnM Al.' 

29. AHTMMMKpo6HbiM MaTepMan no n.28, rAe 

aHTMMMKDOOHblM MeTann Bbl6MpaK)T M 3 Ag, Au, 

MnM Pd m rAe 6MocoBMecTMMbiM MeTann 
Bw6MpaK)T M 3 Ta, Ti MnM Nb. 
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30. Ahthmmkpo6hwm MaTepMan no n.27, 

COflepjKaiUMM B OCH0BH0M MMCTOe 

MeTannMMeacoe cepe6po, okcma cepe6pa m 
saxeaMeHHbie nnii a6cop6wpoBaHHbie aTOMbi 
KMcnopofla. 

31. Ahtmmhkpo6hum MaTepMan no nioooMy M3 
nn. 27, 28, 29 m/im 30 b fyopMe 
HaHOKpucTannMMecKoro nopotUKa, MMetot^ero 
pa3iwep 3epeH MeHee, MeM OKono 20 hm. 

32. Ahtmmmkdo6hwm MaTepMan no nioooMy H3 
nn.27, 28, 29 unki 30 b qbopMe TOHKoaepHncToro 
nopotUKa, MMerau^ero pa3Mep 3epeH MeHee MeM 
okoho 140 hm. 

33. AHTMMHKpo6Hbiw MaTepMan no n.27, r^e 
aHTMMMKpooHbiM MeTann npeACTaBnaeT co6om 
cepe6po, MnM ero cnnas, nnn coeflnneHne m r«e 
Maiepnan o6xiaflaeT ocraTOMHbiM 
nono>KHTenbHbiM noTeHUManoM, M3MepeHHbiM no 

OTHOLUeHMK) K CTaHflapTHCMy HaCbllJ^eHHOMy 

KanoMenbHOMy sneiupoAy b 1M NaOH, 
xapaiaepM3yeTcq oTHOweHMeM TeMnepaTypbi era 
peKpncTannn3amiM k TeMnepaType ero 
nnasneHMfl, b rpa^ycax K (T peK. II nn.), 
cocraenRfoiUMM MeHee 0,33 u npw KOHTaiae co 
CnMpTOBblM MnM BOAHbIM 3neKTponnTOM 
flnmenbHo BbicBo6o>KflaeT aTOMbi, MOHbi, 
MoneKy/ibi MnM K/iacTepbi, coflep^au^ne cepe6po 
b KOHLjeHTpaLjMM, flocTaTOMHOM aha o6ecneHeHMH 
noKanbHoro aHTHMMKpo6Horo s^xfreicra. 

34. MaTepMan no n.33, OTnMMafoiUMMCH TeM, 
mto OTHoujeHne TeMnepaTypbi ero 
peKpncTannn3amin k TeMnepaType ero 
nnaBneHM*. b rpaflycax K(T peK./T nn.), 
cocTaBnaeT MeHee MeM oKono 0,3. 

35. MaTepMan no n.33, OTnMHafou^MMCfl TeM, 
mto MMeeT TeMnepaTypy peKpMCTannw3au,MM 
MeHee MeM OKono 140°C. 

36. MaTepMan no n.35, OTnMMaiomMMCfl TeM, 
mto MMeeT pa3Mep 3epeH MeHee MeM OKono 200 

HM. 

37. MaTepMan no n.35, OTnM Ma iolum mch TeM, 
mto MMeeT pa3Mep 3epeH MeHee MeM OKono 140 

HM. 

38. MaTepMan no n.35, OTnMMafomnMCfl TeM, 
mto MMeeT pa3Mep 3epeH MeHee MeM OKono 90 

HM. 

39. MaTepMan no n.35 b qbopMe 
Ha HOKpM cTannM m ecKoro nopoojKa. 

40. MaTepMan no n.36 MnM 39 b qbopMe 
cMecM no cyu^ecTBy mmctoto MeTannMMecKoro 
cepeGpa m oKCMfla cepeopa. 

41. MaTepMan no n.36 MnM 39 b qbopMe 
CMecM no cymecTBy MMCToro MeTannMMecKoro 
cepe6pa m a6cop6MpoBaHHbix, 3axBaMeHHbix m/im 
npopearMpoeaBLUMx aTOMoa mtim MoneKyn 
KMcnopofla. 

42. MaTepMan no n.41 flononHMTenbHO 
BKn K)Ma K) 114M m okcma cepe6pa. 

43. Cnoco6 nonyMeHMH TOHK03epHMCToro 
aHTMMMKpo6Horo MaTepMana, OTnMMarotHMMCfl 

TeM, MTO OflMH MnM 6bnee aHTMMMKpo6HblM 

MeTann oca>KAaK>T b qbopMe nopoujKa napoebiM 
oca^qeHMeM Ha oxna^qeHHbiM cyocTpaT b 
MaTpMuy c aTOMaMM MnM MoneKynaMM APyroro 
MaTepMana c nonyMeHMeM MaTepMana, 
MMeioi^ero aTOMHyio HeynopHQOMeHHOCTb, 
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o6ecneMMBaiou4yK) npM KOHTaiae nopooiKa co 
cnMpTOBbiM MnM BOflHbiM sneicrpon M TOM 
flnMTenbHoe BbiCBooowAeHMe mohob, aTOMOB, 
MoneKyn MnM KnaorepoB, no KpaMHeM Mepe, 
oflHoro M3 a htm m m kdo6h bix MeTannoB b 
cnMpTOBOM Mnn BOflHbiM sneKTponMT B 

KOHHeHTpai4MM, AOCTaTOMHOM Pf\* flOCTMJKeHMfl 

noKanbHoro a htm m m Kpo6 Horo 34xj>eKTa, npM 
3tom flpyroM MaTepMan Bbi6MparaT M3 rpynnbi, 
coflep>KaineM MHepTHbie 6m onorM MecKM 
coBMecTMMbie MeTannw, KMcnopofl, a30T, 
BOAopofl, 6op t cepy, ranoreHbi m okcmaw, 
HMTpMflbi, Kap6Mflbi, obpMflbi, cynbqbMAbi m 
ranoreHMflbi M/Mnn mflpMfl aHTMMMKpo6Horo 
MeTanna MnM MHepTHoro 6MocoBMecTMMoro 
MeTanna. 

44. Cnoco6 no n.43, rne aHTMMMKpo6HbiM 
MeTann Bbi6MpaK)T M3 rpynnbi, cocToameM M3 Ag, 
Au, Pt, Pd, Ir, Sn, Cu, Sb, Bi, Zn MnM mx 
cnnaBOB, MnM coeflMHeHMM OAHoro MnM 6onee M3 
3Tmx MeTannoB m rfle 6MocoBMecTMMbiM MeTann 
Bbi6MpaK)T M3 rpynnbi, BKnraMaioineM Ta, Ti, Nb, 
V, Hf, Zn, Mo, Si m Al, MnM cnnaBbi, MnM 
coeflMHeHMfl oflHoro MnM 6onee ms stmx 
MeTannoB. 

45. Cnoco6 no n.43, rne aHTMMMKpo6HbiM 
MeTann Bbi6MpaioT M3 Ag, Au, Pd m rne 

6MocoBMecTMMbiM MeTann Bbi6MpatoT M3 Ta. Ti m 
Nb. 

46. Cnoco6 no n.45, rfle npM napOBOM 
ocajKAeHMM b aTMocqbepy paSonero ra3a bboaht 
KMcnopofl c TeM, MTo6bi aTOMbi MnM MoneKynbi 
KMcnopofla 3axeaTbiBanMCb MnM 
a6cop6MpoBanMCb MaTpMqeM. 

47. Cnoco6 no n.46, rfle oca>KAaeMbiM 
aHTMMMKpooHbiM MeTann npeACTaBnfleT cooom no 
cyujecTBy MMCToe MeTannMMecrae cepe6po MnM 
okcma cepe6pa m rAe KMcnopoA MOweT 
BBOAMTbcfl b aTMOcqbepy paobMero ra3a TaK, mto 
oca>KAeHHbiM MaTepMan BKnKDMaeT no cytnecTBy 
MMCToe MeTannMMecKoe cepe6po m nM6o okcma 
cepe6pa, nM6o okcma cepe6pa m aTOMbi MnM 
MoneKynbi saxBaMeHHoro MnM a6cop6MpoBaHHoro 
KMcnopoAa. 

48. Cnoco6 no nK)6oMy M3 nn.43, 44 MnM 45, 
rAe MaTepMan ocawAaraT b BMAe 
TOHK03epHMCToro nopoujKa. 

49. Cnoco6 no n*o6oMy M3 nn.43. 44 MnM 45, 
rAe MaTepMan oca>KAaK>T b BMAe 
HaHOKpMCTannMMecKoro nopoujKa. 

50. Cnoco6 no nioooMy M3 nn.43, 44 MnM 45, 
W MaTepMan oca>KAaK>T b BMAe 
HaHOKpMCTannMMecKOM nneHKM. 

51. Cnoco6 no nwooMy M3 nn.43, 44 MnM 45, 
me TOHK03epHMCTbiM aHTMMMKpo6HbiM MaTepMan 
MMeeT pa3Mep 3epeH MeHee MeM OKono 200 hm. 

52. Cnoco6 no nioooMy M3 nn.43, 44 MnM 45, 
rAe TOHK03epHMCTbiM aHTMMMKpooHbiM MaTepMan 
MMeeT pa3Mep 3epeH MeHee MeM orano 140 hm. 

53. Cnoco6 no n»o6oMy M3 nn.43, 44 MnM 45, 
rAe tohko rpaHynMposaHHbiM aHTMMMKpo6HbiM 
MaTepMan MMeeT pa3Mep 3epeH MeHee MeM 
OKono 90 hm. 

ripMopMTeT no nyHKTaM* 
18.11.93- no nn.1 - 16 m 27 -53; 
02.02.94 - no nn.17-26. 
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TatiJiHua 1 

AHTHMHKpo6Hoe jieftcTBHe paajiH^HbJX o(5pa3UOB M3 cepe6pa 
mjih c cepebpKHWM noxpbiTHBM , onpe^ejieHHoe c npHMeaeHHeM 

Staphylococcus aureus 



OGpaaeu % cepeCpa Yroji HaHeceHHH IlaBjieHMe pa6o- OTicoppeKTHpoBaH 

nero ra3a nan aoHa hhfh6h 

(MTOpp) pOBaHHH (mm) 



JlHCTOBOe 

cepe6po 99+ - - <0.5 
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Cepe6pHHan 
npoBonoKa 
(0.0045") 99+ 



<0.5 



06pa3eu 



c cepe6pHHOH 
MeMfipaHoft 99+ 



<0.5 



TOHKHH CJIOH, 



HaHeceHHWfl 



HanbijieHHeM 99 1 HopMajibHhift (90°) 



0.9 (7) 



<0.5 



CN 
O 

CD 
OJ 
lO 

CD 



TOHKHH CJIOH, 



HaaeceHHbift 



pacnwneHHeM 99+ 



TorkhR cjioa, 



50 



0.9 (7) 



^0.5 



HaHeceHHhift 



7J 



to 

o> 

cn 
so 
a> 

O 
ro 



HanwjieHHew 99+ 



TOHKHft CJIOft, 



HaHeceHHUft 



10 



0.9 (7) 



HanbijieHHeM 99+ aopMajitHtift (90 ) 



4 (30) 



TOHKHH CJIOH, 



RaueceBHhiH 



HanwjxeHHeM 99+ 



50 



4 (30) 



^0.5 



6.3 



€.3 



TOHKHft CJIOfl 



nanecBUBbiA 



HanbijieHHeM 99+ 



10 



4 (30) 



6.3 
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TaejiHua 2 

AHTHMHKpo6HbiH s^xfeKT pa3JiHMHwx HaHeceHHbix HanwjieHHeM 
cepebpHHO-Me^Hbix cnjiaBOB, onpenejieHHbifi c npuMeHenHeM 

Staphylococcus aureus 



06pa3eu % cepe6pa yroji Ha H eceHH* flaBjieHHe pa6o- OTKoppeKTHpoBaH 

t*) Mero ra3a Hatf aoHa hhph6h 

(MTopp) poBaHMH ( mm] 



1 


50 


HOpMajI h HblH 


■0 

(90 ) 


1 


.0 (7.5) 


<0.5 


2 


50 


HOpMaJlbHbJH 


(90°) 


4 


(30) 


16 


3 


50 


10 




4 


(30) 


19 
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Ta6jiHua 3 

KoHiieHTpauKH cepe6pa b cHHTeTHuecKoft Moue Kax <|>yHKUH* 

BpeMeHM HHXy 6 HpOB &HHH 



KOHueHTpauHH cepe6pa mkf/ mji 



BpeMa HHKy 6auicH flaBjieHHe paficmero raaa flaBJieHHe paBo^ero 
(nun) aproHa 0.9 na (7 MTopp) rasa aproHa 4 

na (30 m Topp) 



HO 



HO 



O 
to 



1 


0.89 


1.94 


3 


1.89 


2.36 


10 


8.14 


23.06 
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TABJTHUA 4 

3aaiHTa noBepxHocra ot Staphylococcus aureus nou neftcT- 

BHeM MeTajuia najuiajjHH, HaHeceHHoro HanwjieHHeM 



06pa3e« flaBjiemte npH Yroji naaeHHH Ahthmhkpo6hog neiicTBKe 

pacnbuzeBHK 
na (MTopp) 



7J 



to 
o> 

to 

O 
ro 



0-9 (7) 90 (HopMajibHbjft yroji) Bojiee 90% noBepxHOCT 

noKpUTo pacTymHMH 

CM 

6aKTepHHMH q 



0,9 (7) 10 (uapanawmMft yroji) 20-40% noBepxHOCTH 



CD 
CM 

noKptJTo pacTymHMH io 



6dKTepHflMH ^ 
C£> 



o 

4 (30) 90 ( HopMajibHbJH yroji) MeHee 10% noBepxHOCTH 



noKpuTO pacTymHMH 6aKTe 

pHflMH 



a: 
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Ta6iiHua 5 

ycjiOBH* pacnwjieHHH c noMoqwo DC MarHeTpoHa npn HaneceuHM 

aHTH*-MH2Cpo6HHX nOKpWTMfl 



OGpasuu, noKpuaacMbie 06pa3Ubi, noKpbiBaeMhie Hanujie- 

Hantr^neHHeM b kommgp- hhsm b CMecH A /02 (99/1, Bec%) 

uecKOM asoTe. 



MomHOCTfa 0,1 KBaTT ; 



MonjHOCTb 0,5 KBaTT ; 



PacnbijiHTenb A£, nnaMeTp 20,3cm PacnujiHTejib Ag, aHaMeTp 20, 3cm 
flaBjieHHe aproHa: 0,7 na(5 mT) flaBjieime Ap/Oa: 5,3 na(40 mT) 
nojiRufi MaccoBwft noTOK rasa: nojiHuft MaccoBbift noTOK rasa: 



700 ct. cm 3 /mhh 



700 ct. cm 3 /mhh 



Mcxoahw TeMneparypa cyGcTpara: HcxonHa* TeMnepaTypa cy<5CTpaTa: 



20°C. 



20 C. 



PaccTOKHHe KaTon/aHon: 40 mm PaccTOHHHe KaTon/auon : 100mm 



TojimnHa mieHXH: 2500 A* 



TojimHHa njieHKH: 3000 A* 
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TaSjiHua 6 



ycjiOBHH pacnwjieHHH 



PacnwjiHTejib 



Pa6oMHH ra3 



nojiHuft MaCCOBWft nOTOK 



rasa 



MODlHOCTb 



TeMnepaTypa cy6cTpaTa 
PaccTOHHHe aaon/xaTon 



: 99,99% A^, nnaMeTp 20,3 cm 
: Ar/Oa, 80/20 Bee* 



flaBJieHHe paOonero rasa : ot 0,3 no 6,7 na (2,5-50 MTopp) 



: 700 ct, cm 3 /mhh 

: ot 0,1 ao 2,5 KsaTTa 

o 

: ot -5 no 20 C 
: ot 40 no 100 mm 



ID 



OcHOBHoe naBjieHHe 



: MeHee 5 x 10~ 4 Fla (4xl0~ 6 Topp) 
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Ta6jiHua 7 

MyBCTBHTeJIbHOCTb mHpOKOrO CneKTpa MHKpOOpraHM3MOB 

k CHJiHKOHOBbiM njiacTHHKaM / noKpbiTbiM cepeCpoM"*" 



0praHH3M 



HCTOMHHK OTKOppeKTHpOBaHaH 

30Ha MHFH 6HpOBaHKH 

(mm) 



Staphylococcus epidermidis RC-455 jcpoB 



10 



Bacillus licheniformis R-2138 6ojiboie6epuoBaii 



KOCTB 



Corynebacterium sp R-594 



rojieHb 



10 



Listeria ionocytogenes R-590 



Enterococcus faecalis SR-113 



Streptococcus bovis SR-62 



Escherichia coli R-1878 



KpOB b 



KOCTb 



KpOBb 



MOMa 



10 



11 
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Klebsiella ozonae R-308/90 



Enterobacter cloaceae R-1682 



6piomHaH 
noJiocTh 



HeH3 BeCTHbJH 



10 



8 



0£ 



IO 

CD 

O 
ro 



Proteuus vulgaris 3781 



Providencia stuartii U-3179 



Citrobacter freundii C-3122/90 



Salmonella typhimurium ER-1 154 



mom a 



mom a 



mom a 



mom a 



8 



Serratia marcescens R-850 



MOKpOTa 
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Pseudomonas aeruginosa U-302 7 MO*ca 



10 



Xanthomonas maltophila 9 0- 


■10B 


HeH3BeCTHblH 


9 


Aeromonas caviae R-1211 




paHa 


5 


Branhamella catarrhalis R- 


2681 


H6H3B6CTHbIH 


12 



+Oca*meHHe cepe6pa 
Ta6jiHua 8 

yCJlOBHH, npHMeHHeMbie MIX HaHeceHHH aHTHMHKpOOHX nOKpblTHH 

HanujieHHeM c noMombio DC-MarHeTpoHa 

Pa6o^HH flaBJieHHe MomHOCTb TeMnepaTypa PaccTOHHHe OTKop- 
ra3 pa6ouero cy6cTpaTa Karoja/aHOfl peKTHpo 



ra3a, 

na (MTopp) 



7} 



BaHHan 

30Ha 

HHrH6M- 

pOBaHHH 



o 

CD 

m 

CD 



a: 



KoMMep^ec- 1,3 (10) 0,5 KBaTT -10 C 
khh aproH 



100 MM 



0mm 



ho 

CD 

O 
ro 



Ar, npony- 1,3 (10) 0,5 KBaTT -10 C 

CKaeMbifl 

Hepe3 H2O 



100 mm 



8mm 
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Ta6jiHua 9 

BoaaeHCTBHe raMMa-o6jiyMeHHH Ha 6HonorHMecKyK) aKTHBHocTb 

aHTHMHKpOfiHWX nOKpbJTHH 

flosa raMMa-oejiyueHH* OTKoppeKTHpoBaHHa* 30Ha 
(Merapanu) HHrH6HpoBaHH* (mm) 

0 11 

1 14 



2 
4 



17 
20 



TaejiHua 10 

CpaBHHTejIbHblH aHTHMHKpo6HbIH 3$<J>eKT /{Q + 

h hohob KOMnjieKcoB cepe6pa 



OnbiTHbifi pacTBop 3oaa hh- 



CojaepHaHHe cepefipa (pp^) 
rH6Hpo- B nacKe Tlon uhckom Kpan sohm 



BaHHH 

(mm) 



HHrH6npOBaHHH 
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A^M) 3 


6 


9000 


100 


1/8 


A$ (*fc 3 )a + 


18 


7300 


221 


1,7 


A<j(C*) 2 - 


70 


1400 


420 


4,3 


A<J,(S 2 0 3 ) 2 + 


36 


+ 


+ 




A^(6ejiOK) 


6 




+ 


+ 



+ - He H3MGpH JIH 



OH 



o 

ro 
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TaejiHua 11 
Ycjiobhh HanblJieHHH 



njieHKa 1 



njieHKa 2 riJieHKa3 



7) 



K> 



HanwjieHHe: 



Pa6o^HH ra3 



UaBjieHHe pa6oMero 



ra3a 



IlOJlHblft MacCOBblH 



nOTOK 



MomHOCTb : 



TeMnepaTypa 

cy6cTpaTa: 

KaTon/aHozi: 



99,99% 99,99% A(j, 99.99%A^ 

Ar/0 2 ,99/lBec% Ar/02,99/lBec%Ar/0299/lBec% 



0,7 na 



5,3 na 



5,3 fla 



700 ct.cmVmhh 700 ct. cm 3 /mhh700ct.cm 3 /mhh 



0,5 KBaTT 



0,5 KBaTT 



0,05 KBaTT 



21°C 



100 MM 



21*C 



100 MM 



21 C PaccTOHHHe 



100 MM 



Ta6J!Kua 12 

AHTHMHKp06H63ft 3<t><J>eKT CepeCpHHhlX nOKpfalTHfi 

HccjieflyeMan OopMa cepeOpa 3oHa mimCM- CoaepwaHHe cepeCpa (pp/i; 



njieHKa 



poBaHHH (mm) Hon nneuKOR Ha xpaio 



3 OHM 



o 

CD 
CD 



IliieHKa 1 
ILneHKa 2 
IlJieHKa 3 



f + A f 1 



2 

12 
12 



35 



8,5 



654 



0,8 
0,7 
0,4 



^ax npencTaBjiaeT coeoft KOMnjieKCHhift cepe6pHHUft moh 
turn HOHHyw napy. 



O 



•36- 



ro 



Ta6jiHua 13 

AHTHMHKpoOHbifi 3$$eK? cmgch cepeGpaHoro nopomKa/>taC^ 



rpaHyjibi 



CrcaTHe 
Kr (<J>y ht ) 



Pa3Mep 30HW 
HHPH 6HpOBaHHH 



>0 



A 3 


+ 25% 


454 (1000) 


26 


MM 


A 2 


+ 25% 


1361 (3000) 


20 


MM 


A s 


+ 25% k/kzt- 


2268 (5000) 


19 


MM 




nopomoK 


454 (1000) 




MM 



Ta6jiHua 14 



Vcjiobmh pocTa b cepe6 P HHbix noKpbiTMHx t HaHOCHMbix aanwieHHeM 



Hfl HOMep 




yCJIOBHfl 


pocTa 


CocTaB 


ra3a 


HaBjieHHe 


MonmocTb 






na (MTopp) 


( KBaTT ) 


1 99% At, 1% 


0 


1,3 (10) 


0, 10 


2 99% Al, 1% 


0 


1,3 (10) 


0,50 


3 99% Afc, 1% 


0 


5,3 (40) 


0,05 



CM 
O 

CD 
CM 

m 

CD 



O 

ro 



-37- 



7} 



01 

O 
10 



4 99% A^, 1% 0 5,3 (40) 0 r 10 

5 99% At, 1% 0 5,3 (40) 0,50 

6 80% 20% 0 5,3 (40) 0,10 



Ta6jiHua 15 

CTpyKTypHbie xapaKTepHCTHKH cepe6pflHbix aHTHMHKpobHbix 
noKptiTHH, HaHeceHHbix nanujieHHeM 



yCJIOBHK pOCTa npH OCaJKfleHHH 

Mfl HOMep ' 



Pa3Mep npHMecb OcTa-romibitf Ee<l>eKTbi OTKoppeKTHpo- 

CN 

3epHa KoHueHT- noTemiHaji BaHHaa 30Ha (J 



(HM) paUHH B MB, npOTHB HHTH6HpOBdHHH 

aTOMHbix% HK3 1 (mm) 



37 5,5 +125 POcTOBbie 

flBOHHHKH 



CD 
CM 



148 0 -342 



21 20, 0 f +150 PocTOBbie 10 

flBOftHHKH 

19 8,0 +135 PocTOBbie 7 

RBOft HHKH 



41 3,4 +131 PocTOBbie 

flBOftHHKH 



22 58, 0 + +146 - 8 



-38- 



7J 



CD 

at 



O 
ro 



UejibHoe p> 200 0 -170 - /Ll 

cepe6po 

1 3th 3Ha^eHH5i BapbHpywT b npeaejiax *20 mB 

- He H3MepHJIH 

Ta6jiHua 16 

CTpyxTypHue xapaKTepHCTHKH aHTHMHKpo6 Hbix cepe6pHHbix 

noKptJTHM nocjie OTJKHra 



yCJIOBHH pOCTa OTWHr npH 140°C / 90 MHHyT 



MH HOMep 



Pa3Mep npHMeCb OcTaTOHHblH fle4>eKTbi OTKoppeKTHpo- 
3epHa KoHueHT- noTemjHaji, BdHHan 30Ha 



91 - -6 OT?KHroBbie 

JQBOHHHKH 



135 0 -224 OTJKHroBbie 

flBOftHHKH 



130 16, 0 + +121 OT^HroBwe 10 



flBOflHHXH 

o 



73 0,8 +33 OTHCHrOBblE 8 

JJBOHHHKH 

132 0,7 -29 OTKHroBbie 0 

flBOHHHKH 

-39- 



CM 
O 



CO 

(HM) paqHH B MB, npOTHB HHrH6KpOBdHHH W 

aTOMHbix% HK3 1 (mm) 

CO 



31,0+ +127 



8 



Uenbuoe 



cepebpo > 200 



-170 



/LI 



+ b Bnue 

1 3th 3HaueHH* BapbHpywT b npenejiax + 20 mB 
- He HSMep^jiH 




Onr.2 
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